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Above is shown how the Elliott- 
Buchi exhaust gas turbocharger 
is normally mounted on a repre- 
sentative Diesel. The engine in 
the photo is an Enterprise model 
DMG-36 full Diesel, direct revers- 
ible, marine propulsion engine. 








ihappening to DIESELS 





with 


UP TO 50% MORE B. HP. 
without increasing engine size... and 
IMPORTANT FUEL SAVING at all loads 
—up to 25% at % load. This is what 
Elliott-Buchi turbochargers are doing for 
Diesels in the stationary, marine, and 
locomotive fields. The above figures are 
based upon over two million b.hp. of 


Diesels now equipped with the Buchi sys- 
tem. They admit of no question. 


The turbocharger is driven by the en- 
gine exhaust (normally wasted power). 
The engine load (the volume of exhaust) 
automatically regulates the speed of the 
turbocharger and thus controls the vol- 


TURBOCHARGING 
of 4-Cycle Diesel Engines. 





ume of air supplied to the engine. No 
other controls required. In the locomotive 
and marine field it is important to note 
that engine reversal does not mean re- 
versal of the turbocharger, since the 
exhaust flow is unidirectional. 


Elliott-Buchi turbochargers are built 
for turbocharged 4-cycle engine ratings. 
above 250 hp. They can be applied with 
savings to existing Diesels, but naturally 
achieve best results in Diesels designed 
for turbocharging. 

We are glad to answer your specific: 


questions on turbocharging, with com- 
plete data. Write us. 


Hundreds of Elliott-Buchi turbochargers are now 
being built for the U. $. Navy and other war services 


ELLIOTT COMPANY 


Supercharger Dept., JEANNETTE, PA. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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If your steam generating units include superheaters, it is 
well to remember that this important equipment, too, 
requires care and attention if it is to deliver the trouble- 
free service for which it was designed. All too frequently, 
the superheater, hidden away among the boiler surfaces, 
is deprived of the attention normally given to the boiler 
and firing equipment. Don’t wait for erratic perform- 
ance or an actual failure of a superheater element to 
warn you of the necessity of correct operation and 
marae care of your ee. 


OPERATION 


So long as there is a fire in the furnace of a superheater- 
equipped boiler unit, adequate protection must be pro- 
vided for the superheater. This is especially important 
when there is normally no demand for steam such as 
when starting up and shutting down. Most warpage of 
superheater elements and many of the failures occur as 
a result of improper operation during these periods. 

The manufacturers provide suitable means for assuring 
this protection by supplying drain valves on the headers 
and safety valves on the outlet header. However, the 
purpose and use of these valves must be thoroughly 
understood and they must be properly operated to as- 
sure full protection. Recommended procedure follows. 

There are three periods of operation during which the 
superheater must be given special attention: starting 
up, bringing the boiler on the line, and banking the 
boiler or shutting down. 

(1) When starting up be sure the drain valve on the 
superheated-steam header has a free blow to the atmos- 
phere through piping not smaller in size than the valve. 
This line should be independent of the boiler blowdown 

’ line, and should not discharge at a location that would 
make the escaping steam dangerous or disagreeable to 
the operators. 














C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS, AND AIR HEATERS 


COMBUSTION 


(2) When bringing the boiler on the line be sure that 
the saturated steam header drain is closed and the 
superheated steam header drain is open until the boiler 
is cut in on the line, whereupon the latter drain should 
be closed also. Steam must flow through the superheater 
elements at all times so as to maintain element tem- 
peratures within the limits for the metals used. 

(3) When banking a boiler for standby service it is 
recommended that the superheated-steam header drain 
valve be opened to provide an adequate flow of steam 
through the superheater until furnace gas temperature 
has been sufficiently reduced to assure its protection. 
This is especially desirable where frequent banking 
periods are required. 

(4) The purpose of the safety valve on the super- 
heated-steam header (set from 3 to 5 lb below the lowest 
set boiler safety valve) is to assure adequate steam pro- 
tection to the superheater if the steam demand drops 
suddenly and unexpectedly. When this occurs, reduce 
the firing rate immediately to conform with load require- 
ments as the superheater safety valve is usually not de- 
signed to maintain safe steam temperatures indefinitely. 


CLEANLINESS 


Where conditions require that units be kept in service 
for exterided pericds, it is essential that suitable arrange- 
ments be made to assure cleanliness of the external 
superheater surfaces. This may be accomplished by 
properly located soot blowers or by hand lancing with 
air at regularly scheduled intervals. Dust accumulation 
results in unequal gas distribution, inefficient heat trans- 
fer and possibly localized overheating. 

Proper feedwater treatment and control of steam 
quality and carry-over are essential to assure cleanliness 
of interior surfaces of superheaters. Overloads, fluctuat- 
ing load, high water level, foaming, high concentra- 
tions, etc. all contribute to deposits on interior surfaces. 
Accumulation of these deposits cuts down heat transfer 
and increases pressure drop across the superheater. Un- 
less dealt with effectively, ultimate failure of elements 
may occur. Consult manufacturer for corrective recom- 
mendations. 

Periodic checks of steam pressure drop across the 
superheater will usually indicate whether or not solid 
deposits are present within the elements. A single pres- 
sure gage connected to both inlet and outlet headers 
and fitted with valves in both lines provides a simple 
method. Readings must be taken under identical load 
conditions. 
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Elesco Superheater with 
elements connected to 
headers by ball joints. 





Elesco Superheater with 
headers by welded joints. 





Elesco Girth Superheater 
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Reprints of this advertisement are avaiiable upon request. 
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INSPECTION AND MAINTENANCE 


A regular inspection and maintenance program con- 
scientiously followed will do much to assure continuity 
of service and to avoid serious and expensive outage. A 
supply of spares on hand is good insurance against pro- 
longed outage for repairs. 

In the event of the failure of one or more elements, 
it is well to check carefully to determine the cause. The 
manufacturer will be glad to assist you and to suggest 
proper means to prevent recurrence. 

The following inspection and maintenance routine is 
recommended. 

(1) The superheater should always be inspected when 
the boiler is inspected. 

(2) Check the elements for alignment and any evi- 
dence of warping or bulging. Replace as promptly as 
possible elements that show serious warping, bulging or 
other evidence of overheating. 

(3) Check supports, spacers, baffling and seal plates 
for proper location and condition. Repair or replace 
promptly. 

(4) Check joints at headers for tightness. Eliminate 
leaks promptly.to avoid damage to seats. 

(5) Check inside surfaces of headers and steam drum 
for evidence of solids carry-over. If present, take imme- 
diate steps to eliminate cause. When in doubt consult 
manufacturer. 

(6) Check location and condition of soot blowers in 
immediate vicinity of superheater elements. Make sure 
that nozzles are in proper alignment and that the cor- 
rect steam pressure is being used so that steam jets are 
not cutting the superheater elements. 

There is no place in the Victory Program for idle 
equipment, particularly enforced outages due to careless 
operation and inadequate attention. Keep your units 
‘fon the line” through proper operation, regular inspec- 
tion and prompt maintenance. 
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Elesco superheaters: 
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saved months 
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ordering stan fe) distribution 
equipments at an early stage of con- 

means of 4 simple one- 
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Standard metal-clad switchgear 
equipments for protection and dis- 
A tribution of primary power. Fully 
co-ordinated assemblies of breaker, 
instrument transformers, and buses. 





Standard, indoor, load-center unit 
substation to transform primary 
B power at the load center and dis- 
tribute it at 480 volts right to the 
loads. Unit assembly of Pyranol 
transformer, drawout air breakers, 
current transformers, and buses. 





NGINEERS for this new war plant 
saved 145 tons of cable copper by 
taking high-voltage power right to the 
load centers, as shown at the left. In 


addition, they got a power distribution 
system that was so ‘safe and efficient 
that, when need for additional capacity 
suddenly arose, they ordered another, 
a duplicate system—and saved another 
145 tons of copper. 


What’s more, it took less copper to 
build these standard metal-clad units. 
The switchgear equipments shown at 
the top of this page took but 47 pounds 
of copper each. An open-type, piece- 
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TANDARD G-E load-center power units were ordered for this war 

plant soon after construction started. A simple one-line diagram like 
that at the left put our factory right to work. Metal-clad switchgear 
and unit substations were installed in one-fourth the time needed for non- 
standard, piecemeal assemblies. They were received at the job when 
needed—all ready to be set in place and connected. 


On this page are views of a few of these standard equipments— 
installed. They are typical of G-E load-center equipments that are being 
installed. quickly and easily in plants everywhere. Note. the metal- 
enclosed construction that safeguards workmen and production. 


meal assembly would have taken more 
than four times as much. 


If you need electric power for a new, 
enlarged, or converted war plant, we 
know you'll be pleased to learn how 
much copper and other critical materials 
you can save by using these standard 
load-center equipments. You’ll find, 
too, that you can get them on the job 
quickly, and obtain a new high degree 
of safety and operating dependability. 
The nearest G-E office is ready to 
help you. General Electric, Schenectady, 
New York. 
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Standard outdoor load-center unit 
© wsbitatan to transform and dis- 
tribute power to outdoor loads. 














MORE STEAM? Here is what you get with 
Hagan Automatic Combustion Control 


MAXIMUM QUANTITY of steam from any given plant, by introducing 
fuel and air in correct proportion for utmost efficiency. 

MAXIMUM UTILIZATION value, uniform steam pressure and tempera: 
ture, in accordance with demand. 

MAXIMUM OUTPUT from boilers of differing capacities, automatically. 
MAXIMUM STEAM for production, by reducing loss of steam in fre- 
quent soot-blowing. 

MAXIMUM PROTECTION of auxiliary equipment, fans, stokers, etc.,. by 
maintenance of uniform operating conditions. 
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WHEN HEADQUARTERS 
KEEPS CALLING FOR 
MORE STEAM 


oe 


I you are doing everything you know 
how to step up the efficiency of your 
boilers and still fail to get a maximum 
output of steam, something is definitely 
lacking. 

That “something” has proved in thou- 
sands of cases to be nothing more or less 
than adequate combustion control. 

Because, regardless of other means em- 
ployed to increase boiler capacity, Hagan 
Control, by adjusting all auxiliaries for 
maximum output, will insure the maxi- 
mum of steam from every pound of fuel. 

This is due to design. superiority—rigid 
adherence to the sound principles. pio- 
neered by Hagan. If Hagan owes its wide 
acceptance by the power leaders of indus- 
try to any one thing, it is to the perform- 
ance standards which are like law itself to 
Hagan engineers. 


HAGAN CORPORATION 


HAGAN BUILDING 





Every Hagan owner places complete re- 
liance on the “mechanical brain” of the 
Hagan Control System. He knows it is 
never off the job—that it will do the work 
for which it was made with matchless, 
instantaneous precision. 

Maybe you never have seen a plant 
operate under control like that. Maybe 
you didn’t think it possible you could 
have such freedom from operating wor- 
ries, such assurance of maximum results. 

Then you should talk with a Hagan 


Combustion Specialist because he has the 


answers. 

There is still time, fortunately. It is not 
too late to join the ranks of wartime pro- 
ducers who “when headquarters call for 
more steam” know they'll be able to pro- 
duce it. Write, phone or wire for complete 
information about Hagan Control. 


PITTSBURGH, PA. 











“HAGAN Gina COMBUSTION CONTROL 
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BEFORE YOU BUY ANY FUEL FIRING EQUIPMENT 
CONSIDER EACH OF THESE 12 FACTORS 


1. RELIABILITY—the ability to operate with mini- pom any al oe and change of power 
°. = 


mum outage and minimum standby equipment. service 


2. CAPACITY—the ability to provide adequate. Eyer FLEXIBILITY—the ability to burn effi- 


prime capacity ratings, with sufficient reserve ciently and easily fuels from many sources 
capacity for emergencies, having widely varying characteristics, 
MAINTENANCE—the ability to operate con- 
: 9. REFUSE DISPOSAL—the ability to economi- 
tinuously with minimum repeir costs, cally eliminate ash or refuse and the opportuni- 
ability to follow the steam , ties of disposal at low cost, no cost, or profit. 





FLEXIBILITY—the 
demand upward or downward ... quickly and 


without sacrificing efficiency. 10. STACK DISCHARGE—the practical elimina- 
tion of ‘smoke nuisance”, without mona 
ipment. 


6. EFFICIENCY—the proved dollar efficiency equi 
(total cost of steam production) as shown by 
actual performance in similar installations, 


11. SPACE REQUIREMENTS—the ability to con- 


6. OPERATION—the ability to operate contin- ‘form to existing or future space limitations, to 


, the number and of short and wide or long and narrow furnaces. 
pected , the ease of Gaeketioe sain, Also the accessibility of component parts for 
etc, 


maintenance and operation. . 


-— the adaptability of the 
equipment toward possible future moderniza- 
tion with minimum of complication and outage, 















COAL MEETS THE 


Pulverized and |: 


Steam plants today must be operated in the interest 
of the war effort, releasing from use the fuels needed 
by combat units. This has placed on coal the burden 
of carrying today's production load. With coal, as 
with other fuels, it is vital that it be burned economi- 
cally and with minimum interruption to service. In the 
field of coal burning, B&W can be of great service 
to coal users, because of its invaluable knowledge 
and experience in the combustion of this and other 
fuels and through the coal-burning equipment it has 
made available. 


The B&W Direct-Firing System is the result of the 
Company’s lengthy experience with pulverized-coal 
firing, an experience that dates back to the earliest 
applications to power boilers. This system is fully 
coordinated, from bin to burners; the ball-bearing 
type pulverizer and rotating-table feeder being 
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AIR HEATER 

















FUEL EMERGENCY- 


Stoker Firing 


especially applicable to direct firing and to com- 
plete automatic control. 


B&W Chain-Grate Stokers are widely used where 
economic considerations, size of boiler, and char- 
acter of coal available make stoker firing advisable. 
These stokers burn a wide range of coals efficiently, 
are self-cleaning and low in maintenance. 


B&W Water-Cooled Furnace Constructions have 
the diversity necessary for satisfying all the require- 
ments of any method of firing, from supplying 
structural shape and strength, to promoting com- 
bustion and ash elimination in individual furnaces. 


Complete B&W Boiler Units, such as those shown 
on these pages incorporating either method of firing 
and typical B&W Furnace Constructions, provide 


the means of meeting present-day fuel problems. 
G-238T 
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Au these Yarway 
Steam Specialties have 
become outstanding 
successes beeause of 
unique Yarway engi- 
neering principles. 
That’s why so many 
plant operators say, 
*““Yarway is our way” 
when selecting such 
equipment. & <2 i> 





YARNALL-WARING COMPANY . 
114 Mermaid Ave. Phila. 











STEAM SPECIALTIES 










Maximum Steam Production |f 
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Per Ton of Boiler Drum Plate 


—a WARTIME NECESSITY 


MAXIMUM STEAM FROM MINIMUM MATERIALS IS 
IMPERATIVE IN NEW BOILERS. 





The single drum, S-A boiler meets these war priority require- 
ments. In addition it 


]) Incorporates the advantages and performance of two 
drum, bent tube, water cooled furnace units. 


2) Requires but one welded drum. 


3) Effects great reduction in total drum plate require- 
ments. 


4) Doubles the number of boilers from one welding shop. 


SINGLE DRUM “WAR” BOILERS OFFER MOST SPEEDY 
DELIVERY AND ARE IN GREATEST DEMAND 
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165 BROADWAY, NEW YORK, N. Y. 


WHEELER i) 


CHICAGO, NOVEMBER, 1942 » 


FOSTER WHEELER CORPORATION, 








“ARMSTRONG 
STEAM TRAPS 


THIS picture shows how from 1/16th to 3/16th of an 

inch of hard scale was deposited on. the inside of the 

body and cap as well as on the working parts of a No. 
212 Armstrong Trap _ before 
cleaning was necessary. Note 
particularly the following: 


Bright line on valve 
s which shows that valve 
parts were still working. 





Scale broken from buck- 
s et hook to indicate thick- 
ness of scale. 


Scale around bucket 
2 vent but the vent was 
still open. 


It takes an Armstrong free- 
floating lever trap to operate 
for long under such bad 
water conditions! 





ArmstRonc Traps won’t do the 
impossible, but Armstrong’s free-float- 
ing lever and quick-opening, tight-clos- 
ing valve action have come through 
with flying colors on many a job that 
would have put an ordinary trap out 
of commission. 





Ability of equipment to stay on the 
job with a minimum of maintenance 
takes on increasing importance every 
day. More reason why you should buy 
Armstrong Traps, install them proper- 


ly and keep them in good repair. An. Oe zi tht Lappin, 
et: hk E ast dif Alves 


today. 


ARMSTRONG 
MACHINE WORKS 


810 Maple St., Three Rivers, Michigan 
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Now --: that Time is more an ever before --- the strategic locations 
of the Midwest plants for the fabrication of piping take on added impor 
tance. Each Midwest plant is a compl nit ided with the most 
modern equipment and manne by 2 tion for pre- 
fabricating all kinds of power P n ping. You will find it 
definitely advantageous to get in tov h wi i 

whenever YOU need fabricated piping .-- ” e 

a coil or 4 complete alloy piping job. 


MIDWEST PIPING & SUPPLY COMPANY, Inc. 


Main Office 1450 So Second St., St Lou's, os Plants St. Louts, Passaic (N. J and Los Angeles 


Sales Offices Chitag° 949 Marquette Bldg ° Houston 229 Shell Bldg ee Angeles 520 Anderson 
st. © New York— Eastern Division 30 Church St + Son Francisco 436 Call Bldg- ° Tulsa 533 Maye Bldg 
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LUBRICATION PLANNING—After careful study. 
‘our machines and their operating conditions, yot 
ony -Vacuum man will work out a guide of lubr 

re ndations with your own engineers.” 


ne 
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CYLINDERS 





nt, should’ be. viewed as irre- 
an added burden. on lubrica- 


TO HELP MAINTAIN WARTIME 
PRODUCTION CALL IN 


SOCONY-VACUUM 


SOCONY-VACUUM OIL CO., INC. « Standard Oil of 
rite Div. « Chicago Div. 


N.Y. Div. « White Star Div. ¢ Lu’ 

White Eagle Div. « Wadhams Div. «+ Southeastern Div. 

(Baltimore) « mesma ‘Co. « General Petroleum 
orp. of . 
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DETROIT EDISON 


| THE ARSENAL 


Electric power will pave the way to Victory! increasing amounts required by the gigantic Arsenz 


As the giant industries of America gain momen- of Democracy it serves. 
tum, surging ahead faster and faster in the race Expansion of the company’s generating resource 
against the forces of tyranny, the public utilities of | t© Serve newly expanded war industries demonstrate 
America are put to the test. The electric power must the flexibility and perfect coordination of the far-flung 


be there before America’s producers can hit the ae naan someon 
seen a American Blower Forced and Induced Draft Fan 
ictory pace! 


: . are being used extensively in the company’s wz 
The Detroit Edison Company, source of power for expansion program. We of American Blower 


the Greater Detroit area, is an outstanding example proud of the part we have played and are playing ir 
of American public utilities on the march... produc- furnishing this and other vital power plant equip 
ing dependable electric power in the constantly ment to the Detroit Edison Company. 


AMERICAN BLOWER @ 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN ¢ In Canada: CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO wy 
Division of A\Merican Radiator and Standard Sanitary Corporation 


American Blower Induced 


Draft Fan installed in a re- 
cently expanded plant of the 
Detroit Edison Company. 








New American Blower Forced 
Draft Fans installed in a gen- 
erating station of the Detroit 
Edison Company. 
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WiTH DRIVE 


REVIEW MAINTENANCE 
ROUTINE, MAKE SURE 
THAT LUBRICATION \ 
IS ADEQUATE FOR 'B 
THE NEW SERVICE 
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DP ee 
REMOVE END SHIELDS 
AND CLEAN MOTOR 
THOROUGHLY INSIDE 


#ND OUT 


UNOBSTRUCTED 
iS IMPORTANT 





VENTILATION 





COMPARE NAMEPLATE DATA 
REQUIREMENTS 








EXAMINE BEARINGS 
BE SURE OF PROPER 
SHAFT ALIGNMENT 


CHECK PROTECTION 
AGAINST ENTRY OF 
CHIPS, DUST AND 
COOLANT 


MEASURE YOLTAGE AND 
CURRENT CONSUMPTION 
UNDER LOAD 








protect your production with this maintenance plan 


Planned motor maintenance, keyed to to- 
day’s loads and conditions, saves vital hours 
by forestalling future breakdowns and delay. 
In replacing hit-or-miss motor servicing with 
a regular schedule of trouble-prevention, 
you'll find real help in the new G-E publi- 
cation, ““How to Care for Motors.” 

The check list (right) tells what to do. This 
book tells how to do it, using well-proved 
methods that save time and help assure long- 
lasting motor service. 

And, of course, your local G-E Motor 
Representative is always ready to aid you . 
in putting these suggestions into practice, or | 
in getting the new motors you may need for 

. essential wartime projects. 


The Navy “E”, for Excellence, hos 
been awarded to 92,780 General 
\ Electric employees in six plants 
manufacturing novel equipment. 





General Electric, Sec. D750-179 
Schenectady, N. Y. 


Yes, send me a copy of “How to Care for Motors,” 
GEA-2856A. 


1 Make sure that motors are selected 
to match the job. Install motors so they 
are properly aligned with the driven load 
and are easily accessible for regular in- 
spection: 

See ““How to Care for Motors’”’ 
2 Keep motors free from dust and dirt. 
Establish a definite cleaning schedule. 

See ‘How to Care for Motors’’ 
3 Be sure that lubrication is frequent 
enough to take care of increased produc- 
tion. See that employees are instructed 
as to proper methods. 

See “‘How to Care for Motors’’ 
4 Ageneral overhauling of hard-worked 
motors will add years to their life. If your 
motors haven’t had an overhaul in the 
last year, try to arrange your schedule to 
permit one. 

See ‘‘How to Care for Motors”’ 


TRI(CLAD 















Use the Belmont Packing Catalog 
to Solve Your Packing Problems 











































nu} 8 |) i] 8 
Jase ia given for estimating purposes only. 





NOT JUST ANOTHER CATALOG—but a packing 
reference book prepared by packing manufacturers. 84 pages 
of packing information, all reduced to its simplest form; with 
each and every type of Belmont packing clearly illustrated 
and described—as shown in the facsimile page above. 

The Belmont Packing Catalog includes recommendation 
charts that enable you to check instantly, by type of service, 
Belmont’s choice of packing styles (listed in the order of our 
selection). Packing end views are pictured in large size show- 
ing minute details. Construction, applications, tables of weights 
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Spool-Belmont 6100—Coil-Belmont 6102 
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ch strand treated with special cont vate ot 6102 is supplied in flat boxes 19 001 es Co be Nove: For Rotary sorrios ferosene 
hited. This packing is constructed If desired, however, smaller sary) guclineramend, Belmont oquare 
ted and grap! son. Supplied in over, Ue flat boxes under Belmont 6 — we y "Ring Form-Belmont 6105. 
et . ay = cupplied priest mn rods and valve stems running 0 bow Dhl ve t 6106. 
pag APPLICATION: Pisto! 
ses 1" and upward oil, gasoline, benzol, naphtha, kerosene. e a ae 
IN: Cold and hot oil rods and plunger» Table of Approximate Box piral or Coil 
or Box 
nd Contents of Standard Sizes Column A—Namber of Spirals or Colle Per 30%, sxissate Number of Feet Fee St si _ 
° %" ‘1 Ble 
= %° ¥ claA|B| CLA 
4 Pot Fes Ste Appesimane Weight Pe Bes tn esti wwe ETC Tet pte tate re Ds fee fs fae 
D opt tatets cane Ce EC 
= _ ; | om |? fo | se] 2 je | oe Coil 6106 = oo aces prone This dete is given for estimating purpoees 
7 lez [20 |2 [9 10 Bos weights 


THE BELMONT PACKING & RUBBER COMPANY 











and measures are all laid out in easily readable form so that 
everything can be taken in at a glance. 

The Belmont Packing Catalog is a time-saver, a book you 
should not be without. Write on your Company letterhead for 
your copy today. 

There’s a Belmont Packing for every service: Steam, Water, 
Oil, Gas, Air, Acid, Alkalies, Ammonia. Forms include: Rings, 
Coils, Spirals, Reels, Spools, Sheets, Gaskets. 

Belmont Packings are Sold by Authorized Belmont 
Distributors in Every Large Industrial Center 


Philadelphia, Pa. 
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The quick starting Terry turbo. 
alternator unit, shown at the 
right, is installed in a recently 
completed West Coast central 
station. Normally, the station aux- 
iliaries are supplied with electric 


The | 


with 
and 
capa 
-a 
power from a house service trans- ff load: 
former. During periods of lowl and 
system frequency or in case offf pug 
failure of the house service, the 4:.-, 


auxiliary load is taken over by 











the Terry unit. 
This 1500 KW 

Terry unit is 
equipped with the 
Terry solid one piece 
wheel. The buckets, as 
shown above, are milled 
from the solid metal. There 
are no parts to work loose. 
e e e The blades have large 
clearances and are further protected 

by the projecting rims at the sides of the 

wheel. These rims would take without 
damage any rubbing that might occur if 

the radial clearance became reduced. e e e 
End play can do no damage to the blading 
as the side clearance is very large (about one 
inch). There is no end thrust since the steam enters 
and leaves the wheel in a direction at right angles to 
the shaft. e e e Such sturdy rotor construction makes: 
for long life and low maintenance. 


THE TERRY STEAM TURBINE CO. 
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Whteelshurbries 


1500 KW LOAD ON 
A MOMENT’S NOTICE! 


bo-l The unit is ready to take over on 





















the g moment's notice. It operates 
ntly# with steam at 625 Ibs. 825 °F. T.T., 
tral and comes up to full speed and 
ux‘ capacity in a matter of seconds 
tric’ —aq strenuous task, with extra 
1ns-# loads on blading, rotor, bearings, 
low and governor. 


off Details of this rugged turbine are 


thell discussed in Bulletin S-116. A 
request on your business letter- 
head will bring you a copy. 





1500 KW TERRY QUICK STARTING 
TURBO-ALTERNATOR UNIT. STEAM 
CONDITIONS 625LBS. 825° F. T.T. 


T-1150 


TERRY SQUARE- HARTFORD, CONN. 
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These enemies of your 


= 


L Cousin 


Boiler tubes and piping are often 
destroyed in a few months by 
corrosion or pitting. Correct treat- 
ment of water would prevent this 


sabotage. 





Even scale of paper thinness can 
be dangerous when boilers are 
being pushed to the limit. Hall 
Service determines the basic 
cause of the scale and recom 
mends the steps for correction. 





Tough steel fails like brittle glass 
when improperly treated boiler 
water allows caustic embrittle 
ment to start. No sabotage could 


be worse than this 











E Canny over 


Boiler water belongs in the boil 


er. When boiler water carries 


over with the steam, superheaters 





frequently plug up and the boiler 
goes .own for repairs. 
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steam production are tough! 
heh heme ” , just as hundreds 


of other war industries have, if you 
take the right step...and in time! 


F Nene the germs in the human body which 
are always ready to start their deadly 
work at the first sign of physical weakness, 
Scale—Corrosion—Carryover and Embrittle- 
ment are ready to cripple your boiler system 
the moment you let up on your vigilance. 
You can’t get away from their ever-present 
menace but you can protect your plant from 
them. 

How? Through scientifically applied “‘pre- 
ventive care” supplied by competent special- 
ists whose life work and training is for the 
sole purpose of keeping these boiler enemies 
under control. There is no satisfactory sub- 
stitute for such help. Its need began with 
the first pressure boiler. It became more 
acute as pressures increased. Today, it is a 
necessary requirement of the modern plant. 

Hall research was founded to meet this 
need. 

We met it by putting chemists and engi- 
neers on the problem who heid to their re- 
search until they established the basic funda- 
mentals of boiler water conditioning now 
universally accepted and employed. Your 


HALL SYSTEM 





own operations are influenced by this work. 
Every modern power plant has profited 
through it. 

Perhaps you already knew that. The story 
of Hall research and subsequent develop- 
ment is common knowledge among power 
plant technicians. But did you know that it 
is the very men who did that job who would 
supervise the servicing of your boilers—that 
they are the Hall operating staff and it is in 
their laboratories the field engineers are 
trained who would work on your problems? 

Think of this difference. Investigate it. 
Weigh it against what you have seen of such 
services. We will be glad to put all the facts 
before you. 


HALL LABORATORIES, INC. 
HAGAN BUILDING ~- PITTSBURGH, PA. 













LL 
HALL SERVICE IN A NUTSHE . 
diate disposal are placed tl . 
ledge and facilities of the pio 
ntific boiler water con- 


At your imme 
technical know : 
neering leaders in seve 


aan with your full cooperation Hall 
_ =n ’ 


ervice: ee 
' s boiler outages caused by W 


1. Minimize : | 
2. Helps maintain highest efficiency 


3 Establishes non-embrittling water. 


4. Minimizes carry ; 
Prevents corrosion in boii 
equipment. 

deposition 


vents ers and associated 


water lines and cooling 


6. Prevents 
systems. 
























“WE SELECTED HAYS CONTROL BECAUSE IT IS 
EASIER FOR OUR OPERATORS TO UNDERSTAND” 


... 50 daid THE CHIEF ENGINEER 


of the above boiler room located in a mid- 
west municipal light plant. He went on to 
explain to two engineers* who were investi- 
gating several combustion control systems— 

“Our men lived with Hays Automatic 
Combustion Control in our old plant for 
several years and they liked its simplicity, 
and its positive operation. Because it was 
easier to understand than the other systems 
on the market they took a keener interest 
in it and produced better results.”’ 

“Before selecting boiler control for our 
new high pressure plant I made trips to 
several near by cities inspecting the most 
recent installations of all types of control 
systems. These trips served to confirm my 
original opinion of Hays, so we selected Hays 
for our new plant also.”’ 

*The result of this interview was the sale of com- 


plete Hays Automatic Combustion Control for 
7 boilers in a large automotive product plant. 


HAYS” 


COMBUSTION CONTROL , 


_(s. being preferred more. end more over other 


control systems for very definite reasons. In the 


‘first place it is completely electric, which simplifies ae 


design, installation and operation. : 
lt is the only system that has all instruments ee 


~ and controllers centralized on a single ponel and 
. not scattered all over the boiler room or hung on. : 


the side of the. boiler. Adjustments are direct and 


not dependent on air pressures, oil pressures, and = 


the complicated valve mechanisms made neces- 


- sary by most other designs. ee : 
You will want to learn mere abaet this. Aher- oS 

: oughly modern system that is maintaining boiler 

: room “efficiency ‘and lowering operating cosis in 

: hundreds of. plants. Send for <r catalog s 

: 41-304 today... : 


avs CORPORATION 


Sint NC 
COMO EATS MICHIGA 
AND CONTROL 
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Complete and Uniform WATER DISTRIBUTION Y 








—=In MARLEY 
“STANDARD” 
Induced Draft 


J 
Yi; = Cooling Towers 
ZZ ‘ << Z Flanged Inlet 
a 2 CONNECTION 


AE ye Open Flume 


aN HEADER 


UP-SPRAY NOZZLES 


> DISTRIBUTION 
LATERALS 
Spaced for 
Uniform Coverage 














Fullest efficiency in a cooling tower calls for uniform 
distribution of water over the entire fill area—no “dead 
spots”. In Marley “Standard” towers this is accomplished 
by a unique system that achieves the results of high- 
pressure spray distribution without its extra pumping cost. 
Only sufficient pressure is required to raise water into the 
Header Flume from whence gravity pressure fills the 
Distribution Laterals completely and forces the water out 
through up-spraying nozzles. Thus, discharge from all 
nozzles is everywhere perfectly equalized, water is exposed 
to the passing air throughout a longer fall, and still finer 
break-up is provided as it splashes, evenly spread, over the 
top deck of the tower filling. 








—In MARLEY “DOUBLE-FLOW” 


; Induced Draft Cooling Towers 


Water distribution in the Marley “Double-Flow” 
presents advantages as usual as the patented design of 
the tower itself. It is the only cooling tower having the 
primary distribution system entirely external, with all 
parts open to view and easy to reach while in operation. 


Also full, even distribution is maintained from as little 
as 10% of normal capacity up to 200%, with no change 
in the distribution system or in the tower's efficiency. 


The all-over uniformity of pressure distribution is 
combined with the economy of gravity-feed by utilizing 
the tower’s roof to provide broad, shallow distribution 
basins, one on each side of each fan. Only slight pressure 
is needed to equalize water volume in all basins and from 
there distribution is by gravity alone. This is a major 
reason why the “Double-Flow” tower’s pumping require- 
ments are so extremely low—only 20 feet in most cases, 
or just enough to lift water to the top of the low tower. 


From the supply risers, water is conveyed either by 
pipes or flumes ‘to the basins, each equipped with an 
individual control valve for regulating volume. The water 
spreads out to a depth of several inches in each basin and 
falls with equalized force through a regular pattern of 
orifices in the basin floor. The top deck of filling inside 
the tower is specially designed to obtain an even spread 
and a thorough break-up of the water. 





Effective water distribution at minimum pumping cost 
is just one more of the outstanding features which, added 
together, explain why among all cooling towers Marley 
is the name most frequently seen. 


This is one of a series of advertisements, each devoted to a Marley cooling 
tower feature which has become an accepted standard of best practice. 
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HOW SCIOTO MEN Found the Answer 
to a CO, Recording Problem 


Here’s a success story from Scioto 
Station of Marion Reserve Power Co., 
Marion, Ohio: 

For years, executives and boiler oper- 
ators alike had wanted automatic records 
of COs; and for years they had been 
disappointed. They tried every device 
that came their way, but success was not 
for them; after each trial, back they 
went to their hand Orsats. Apparently, 
if an automatic COe instrument was 
sensitive it was also easily corroded; if 
it was durable it had an unbearable time- 
lag; if it was good in every other way, 
it required half a man’s time to keep it 





Jrl Ad N-91-163(11) 


serviced. In station after station, every- 
where they’d worked, engineers and 
operators had had the same experiences. 

So, when the Micromax COs Re- 
corder came along, those gentlemen did 
no rushing in to try it. But they did 
read about it, and listen to descriptions. 
Such facts as “revolutionary change in 
principle; no drying line; no dessicators 
because gas is saturated; no cell corro- 
sion; as fast as a Micromax pyrometer” 
caught their attention. And, because 
they wanted sincerely to succeed in im- 
provirig their operation in ways which a 
good COs Recorder could help, they 


finally installed just one round-chart 
Micromax COg Recorder. | 

After months of Orsat checks; after 
operating first with the Recorder and 
then without ; after watching it in every 
conceivable way, they found themselves 
using COs readings as freely and as 
confidently as they used their draft 
gauges, pressure gauges, flowmeters and 
pyrometers. They had licked the CO. 
bogey. The fact that their station hap- 
pens to require (and now has) three CO. 
Recorders, verifies their success. 

If any reader has a COp-recording 
problem, we’ll be glad to hear of it, and 
to send Catalog N-91-163, which de- 
scribes Micromax COs Recorders. 
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Admiral Henry A. Wiley, with Factory 
Manager W. R. Coley of L&N, pauses for a 
word with an L&N girl employee at time of 
Army-Navy “E” Award to L&N. 


“E” for LON 
The Army-Navy E was awarded to 
the Leeds & Northrup Co. on September 
5, in ceremonies featured by the presen- 
tation of the “E” Burgee to the organi- 
zation as a whole, and the authorization 
of “E” Pins to its members. 


Admiral Henry A. Wiley praised the 
Company’s attitude, and the results it 
has produced. President C. S. Redding 
of L&N, joined by spokesmen for L&N 
employee groups, pledged continued in- 
creases in production. The Company’s 
output consists of classified materiel, in 
addition to its established lines of instru- 
ments, telemeters, automatic controls 
and heat-treating furnaces. 


William L. Batt, Vice-Chairman of 
W.P.B., voiced the Board’s pleasure at 
having the achievements of Industry so 
recognized by our armed forces. 





LEEDS & NORTHRUP COMPANY, 4973 STENTON AVE., PHILA, PA. 














MEASURING INSTRUMENTS - TELEMETERS - 


LEEDS & NORTHRUP 


AUTOMATIC CONTROLS - 


HEAT-TREATING FURNACES 
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0. scope: Fabricated Piping...for 
steam, water, air, oil, gas, chemicals 




















Random mill or cut lengths, bent, 








coiled, welded, flanged, threaded. 
Valves, Pipe Fittings. 


In brief: anything in tubular or 
plate steel fabrication. 


Our customers: United States of 
America and Allied Nations. 


Send us your inquiries. 


OFFICIAL U S. NAVY PHOTOGRAPH 
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In numerous power plants, feed water 
heaters of Lummus design and construc- 
.tion are operating at pressures up to 
1200 pounds. Lummus heat exchangers 
of the same type of construction are 
operating at pressures up to 2200 


pounds. 


In addition to feed water heaters of 
improved design, Lummus offers public 
utility and power plants, surface con- 
densers, evaporators, ejectors and simi- 
lar equipment to meet specific condi- 


tions. Write for further information. 


THE LUMMUS COMPANY - 420 LEXINGTON AVE., NEW YORK, N.Y. 
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LUBRICATION ENGINEERING 
HELPS KEEP UP OUTPUT IN 
THESE TYPICAL PLANTS 


PROBLEM _ Excessive valve wear developed 
on the Corliss engine pictured above in a Wis- 
consin manufacturing plant. The engine would 
not pull its normal load—steam consumption was 
so high it was necessary to shut down to build 
up steam pressures. 


SERVICE _Tadicator cards were taken by the 
Standard Oil Engineer. Valves were set, new 
piston rings installed, and the engine started on 
Stanocyl Steam Cylinder Oil. 


RESULT _The engine now operates satisfac- 
torily on all loads—steam pressure is adequate 
and no time is lost in shutdowns. This, plus a 
30% reduction in lubricating costs. 
© 8 ” 

PROBLEM _ Ty double flour production, a cen- 
tral states mill had to increase capacity of the 
Corliss engine. Boiler pressures were raised from 
140 lbs. to 180 Ibs. Engine speed was increased 
from 80 RPM to 120 RPM. Because of increased 
pressures and speed, frequent inspections were 
made. These soon revealed a marked increase in 
piston and ring wear. Oil carryover became a 
serious problem. 


SERVICE _ 4 Standard Lubrication Engineer 
analyzed operating conditions. A force feed lu- 
bricator and atomizer were installed. The engine 
was started on a high grade Standard cylinder 
oil, and feed adjusted to one pint of oil per mil- 
lion sq. ft. of rubbing surface. 


RESULT _The reduced feed helped eliminate 
oil carryover —effecting a worthwhile saving 
in boiler cleaning labor and promoting safer 
boiler operation. Frequent inspections showed 
ring wear was reduced 75 % —indicating adequate 
lubrication. Most important, the Engineer’s rec- 
ommendations answered this operator’s question 
on how to avoid shutdowns and excessive main- 
tenance. 


OIL IS AMMUNITION .. . USE IT WISELY 


TANDARD OIL COMPANY (INDIANA) 








AVOID SHUTOOWNS 
ON OVERWORKED 
STEAM ENGINES 


e ArE power demands pushing your generating 
equipment to the limit? If so, there are a number 
of questions which you'd like answered. How long 
will your equipment stand the added strain? How 
soon will shutdowns for maintenance seriously cut 
into power output? What can you do to avoid ex- 
cessive repairs? 

Standard Lubrication Engineers haven’t all the 
answers, but they have helped many plants meet 
war-time loads. Examples of this service are briefly 
described at the left. See if they suggest ways one 
of these Engineers can help you. Then write Stand- 
ard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago, Illinois, for the Engineer nearest 
you. In Nebraska, write Standard Oil Company of 
Nebraska at Omaha. 
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NOT A BEARING FAILURE IN 
TWO VEARS...LESS TIME FOR 


OILING WITH 
STANODRIP 


How can you save valuable 

production time and labor? et EN : 
Here’s one answer. J. O. Schneider, Superintendent of the 
Cannon Valley Milling Company at Cannon Falls, Minn., 
briefly describes the results he got when he changed from 
a conventional engine oil to Stanodrip, a dripless oil. 

He writes, “Since using your Stanodrip for the past two 
years we have not had a bearing failure or any trouble 
with bearings heating. This resulted in a considerable 
saving in production time.” 

On the saving in labor he says, “The cost of oa applica- 
tion has been reduced to one-third of what it was before 
using Stanodrip. Also, we’re not having any trouble with 
oil on the machines and floor, another saving in labor. 
This oil costs more per gallon, but descreased consump- 
tion has made a 20% net saving on oil.” 

See if better lubrication and lubricants won’t save much 
needed time and labor for you. A Standard Lubrication 
Engineer will help you find the spots. 
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(Left) J. O. Schneider, Supt. of 
Cannon Valley Milling Co., Can- 
non Falls, Minn., credits his 
change to Stanodrip lubrication 
with the complete elimination 
of bearing failures, a saving of 
two-thirds in oiler time, and 
20% in oil costs, on the mills 
shown above. 
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HAS LASTED 
3 TIMES AS 
CONG AND STILL DOESN'T 
NEED TO BE CHANGED 


When a conventional oil was used on the hydro-turbines 
pictured above, it had to be changed at least every six 
months. On one turbine the oil oxidized and turned dark 
in 10 days. That was the last fill of that oil. 

When a Standard Lubrication Engineer was called in, 
he recommended Stanoil, which proved to be a wise 
choice. The same fill of Stanoil has now been in these 
turbines for a year and a half. There is no indication that 
it will need replacing for some time to come. 

You'll find the same results with Stanoil in gear cases, 
circulating systems, and oil-lubricated bearings. Its high 
stability cuts shutdown time and maintenance by reduc- 
ing oil replacement and oil system cleaning. 


HERE'S WHERE YOU'LL FIND 
A STANDARD OIL ENGINEER 


If you are located in one of the middle western states 
listed below, let a Standard Lubrication Engineer see if 
he can’t help you save valuable production time, mainte- 
nance, labor or equipment by recommending better lubri- 
cants or better lubricating methods. Write Standard Oil 
Company (Indiana), 910 South Michigan Avenue, Chi- 
cago, Illinois, for the Engineer nearest you. In Nebraska, 
write Standard Oil Company of Nebraska at Omaha. 


STANO/L 





COLORADO « ILLINOIS * INDIANA « IOWA « KANSAS « MICHIGAN 
MINNESOTA « MISSOURI * MONTANA * NORTH DAKOTA * WYOMING 
SOUTH DAKOTA + WISCONSIN 





OIL IS AMMUNITION... USE IT WISELY 

















STANDARD OIL COMPANY (INDIANA 





Their Lives Depend On 
“How Much...How Soon” 


Avoid Frequent Shutdowns! 


FREQUENT interruptions for repacking and replacement 


of gaskets and oil seals can be avoided by using quality 


materials at the start. GarLocK quality products are fae pete me na Sie 


In Canada: The Garlock Packing Co. 


helping industry maintain non-stop, all-out production ol Cand ‘bhedaad, Meautonsh ee 


schedules all over the country. 
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Blueprints of Pneumatic Spreader Installations 
which Produced these Results 
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More Power for War Industries 


The Ohio Injector Company, well- 
known manufacturer of high grade 
valves and locomotive injectors, is doing 
such an excellent production job that 
the Navy Department recently honored 
it with the Navy “‘E” pennant. 

Ohio Injector needed more steam— 
“plenty, and plenty quick,” and Iron 
Fireman Pneumatic Spreader stokers are 
doing that big job. In November, 1941, 
the company installed two P.S. stokers 
under Sterling water tube boilers, to re- 
place other coal firing equipment which 
had been responsible for a severe smoke 
nuisance. The obnoxious smoke situa- 
tion was cleared up. Then Ohio Injector 
placed an order for a third P.S. stoker. 


Saves Manhours 


No coal shoveling is required with 
the Iron Fireman Pneumatic Spreader 
bunker-feed stokers, such as were in- 
stalled at Ohio Injector. In these times 
when manpower is both scarce and valu- 
able, bunker feed stokers help to win the 
production line battle. 

E. A. Young, Vice President, the Ohio 





Ohio Injector installation. In the foreground is the 


. quiet, efficient fan for supplying forced draft to fire, 


and the volumeter which maintains exactly the amount 
of air needed for proper combustion. 


Injector Co., reports that the stokers save 
$6 a day in labor costs, alone. There have 
been no stoker maintenance costs. 


The Navy “E” pennant was awarded the Ohio 
Injector Company for outstanding war pro- 
duction work. 


Keeps Boiler Room Clean 


Iron Fireman keeps the boiler room 
clean, because the coal is transported 
in overhead pipes to the boiler front, 
and into the furnace. Mr. Young fe- 
ports, ““When the Iron Fireman P.S. 
stokers were installed we painted the 
boilers aluminum, and the boiler 
room walls have been painted white. 

“The boiler room has been changed 
from a dirty, dusty dungeon into a 
clean, pleasant place to work.” 

A clean, pleasant boiler room keeps 


employee morale high. 


See P.S. Stokers at Exhibit 


See our exhibit at the 15th National 
Exposition of Power and Mechanical 
Engineering, Madison Square Gar- 
den, New York, November 30 to 
December 4, 1942. 


FREE BOOK on Pneumatic Spreader Firing 


Contains full descriptions, capacities, operating data, etc., with layouts 
and photos of 10 actual installations. Sent free, on request. Write 
to Iron Fireman Mfg. Co., 3321 W. 106th Street, Cleveland, Ohio. 
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THE MAN WITH A DRAWERFUL 


OF TOMORROW [ 


A suggestion for the man who 
is helping to win the war today 


“QIORRY,” said the Chief Engineer, “but I can’t doa 
|, J darn thing for you! Our latchstring is always open 
to a Taylor Field Man,” he continued. “But our new 
plant is all finished and there won’t be any more new 
construction for the duration!” 

“That’s exactly why I’m here!”, I said. “I realize you 
fellows have the opportunity of a lifetime—and I want 
to help you all I can!” 

“How do you mean?” asked the Chief. 

“I mean now that you can’t do any more building, 
you can do some real planning for after the war.”” And 
I went on to tell him about some of the new develop- 
ments Taylor is working on for the power field. The 
new Taylor mercury-less manometer for metering 
steam flow is just one example of how Taylor Ac- 
curacy, in its all-out war effort, is inventing new in- 
struments that will help America win the peace. 

The Chief pointed to a filing cabinet. “We’re way 
ahead of you!”, he said. ““Here’s a drawerful of post- 
war ideas. There’s a lot of Taylor material in here now. 
But give me everything else you think we can use. We 
want to plan with Taylor in mind!” 





In their daily servicing of war industry, Taylor Field 
Engineers are amassing a wealth of experience that 
can help you in planning tomorrow—and in mainten- 
ance right now! Call your local Taylor office. Or write 
Taylor Instrument Companies, Rochester, N. Y. or 
Toronto, Canada. Instruments for indicating, record- 
ing and controlling temperature, pressure, humidity, 
flow and liquid level. 
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‘Taylor Instruments 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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KEEP ON BUYING U. S. WAR SAVINGS BONDS AND STAMPS * * * 
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WING AXIAL FLOW BLOWERS ARE IN USE IN INDUSTRIAL PLANTS EVERYWHERE 















WING Axial Flow Blowers bave 
been used in the Navy and Mer- 
chant Marine for over 4 years. 
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WING Axial Flow Blowers are being usedon battle. 
ships, cruisers, destroyers, aircraft carriers, 
minesweepers, etc. 





WING pioneered the Axial Flow Blower 
for use in industrial plants over five years blowers may be controll aegaaiady 
ago and because of its High Efficiency automatically. WING Turbine Blow 

and fine Performance Characteristics incorporating these Axial Flow .F 
WING has been building vast numbers generate much higher static pressu 
of these fans for the U. S. NAVY and 
other branches of our armed forces 





Five years of highly satisfactory ser 
in marine and industrial applications 4 
WING Single Stage (Type EMV or the best answer to the value of WI 
EMD) Axial Flow Blowers for static Axial Flow Fans in forced draft or vé 
pressures up to 3" WING Two Stage tilating work.While the Axial Flow Fa 
(Type COM) Axial Flow Blowers for new to some in this field, the W NGA 
gh Pile elp md martes seyitenty dig static pressures up to 7”. These pressures 

are obtained even at the moderate speeds 





A ‘two stage Axial 
Flow Blower with 
«adjustable built- 
dn control - vanes. 
For: static pres- 
‘sures up to 7” at 
moderate motor 
speeds. : 


be] 


WING Type COM Axial Flow Blowers are supplying 
forced draft to the boilers in the power plant of this 
airplane plant, 





PROCESS 


WING Type COM Axial Flow Blowers have been in 
wse in this large educational institutionfor over 3 years. 









L. J. WING MFG. CO. 


7th Ave. & W. 14th Street, New York, N.Y. 


WING AXIAL FLOW FANS 
ARE CHARACTERIZED BY 


HIGH EFFICIENCY — 


Total head efficiencies run 90% and 
higher. (See performance curve 
below.) 


NON-OVERLOADING 
HP CHARACTERISTICS 


GREAT COMPACTNESS 
—ECONOMY OF SPACE 


EASE OF CONTROL 


QUIET OPERATION 

8 
All these great advantages of the 
WING AXIAL FLOW BLOWER 
have been and continue to be at 
the Serviceof AmericanIndustry. 














YOULL FINO PLENTY OF USES 
FOR MOGUL VALVE STEM PACKING... 
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J-M MOGUL—the handiest general 


utility packing you can buy all styles of Mogul offer these advantages in 
common—they are soft and pliable to begin 
Plant operators find so many uses for J-M_ _ with and they stay that way. A check-up will 
' Mogul that it is frequently stocked in place — show you that Mogul is the ideal all-round 
of several other packings. valve stem packing. 
Mogul Twisted, Style No. C-193, is par- For details, and for infor- 
ticularly adaptable to a wide range of sizes. mation onthe complete line J-M MOGUL is 
Simply by untwisting the strands, packing ofJ-MPackingsandGaskets, available for 
of any desired smaller size may be obtained. write for Catalog PK-12A. prompt delivery. 
Mogul is also furnished braided, both round Johns-Manville,22 East40th See your J-M 
(No. C-222) and square (No. C-223). And _— Street, New York, N. Y. distributor. 


-Johns-Manville PACKINGS & GASKETS 
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When you're in trouble you need 
help right away! You can get it by phon- 
ing or writing the nearest Dearborn 
office. Dearborn Engineer is within 
quick calling distance of your plant. He 
knows the symptoms of boiler trouble 
resulting from improper treatment ad- 
justment. He lives and works in the dis- 
trict where your plant is located. If your 
water is obtained from the local supply, 
he may even get off to a head start on 
solving your problem by referring to 
laboratory tests already on record. 


DEARBORN CHEMICAL COMPANY 
Dept. F, 310 South Michigan Avenue, Chicago, Illinois 








AERO OO LS LO AEAER Res eR tty «mentees stenoses 





On the job, he is the boiler water 
expert working with you and through 
whom you obtain the combined services 
of laboratory chemists, engineers, and 
other water conditioning specialists. - 
Keeping your 
boilers on the 
line is a “‘must’’. 
Dearborn Engi- 
neer is close by 
to help you. 
Write, wire, or 
telephone. 





BOILER CONTROL 
eases MANPOWER SHORTAGE 


“none 





Continuity of Operation, Fuel Economy and Maximum Safety 
Can Be Maintained While Training New Operators 


%& Power Engineers are now faced with the difficult 
task of operating at full capacity and high effi- 
ciency in spite of a serious lack of experienced 
manpower. Under these conditions complete boiler 
control is the power engineer's best friend and most 
trusted lieutenant. It stays on the job continuously 
and is a most valuable aid in carrying on normal 


operation while new manpower is being “broken in”. 


It maintains continuity of operation, fuel economy, 
and maximum safety equally well with experienced 
or inexperienced operators. 


Bailey Boiler Control is a truly complete system. In 
addition to the usual functions of maintaining steam 
pressure, regulating furnace draft, and distributing 
load among boilers, it offers these additional values: 


1. An automatic readjustment of the fuel—air ratio 
which functions continuously to insure economical 


combustion and safe furnace temperatures day 
after day. 


2. No control system is better than its metering 
device—in the Bailey System control impulses are 
originated by standard Bailey Meters. 


3. Provision is made for the protection of steam 
generating equipment by the addition of a purge 
interlock, fan failure interlocks and flame detectors. 


A helpful discussion on the use of boiler control for 
war time power plant operation is contained in 
Bulletin No. 16, “How To Safely Stretch Steaming 


Capacity.” Acopywill be mailed to you upon request. 
A-86-1 


BAILEY METER COMPANY 
1040 IVANHOE ROAD « CLEVELAND, OHIO 
Bailey Meter Company Limited, Montreal, Canada 


BAILEY METER CONTROL 











The Complete Combustion Control System 


BOILER METERS © MULTI-POINTER GAGES © FLUID METERS @ RECORDERS © SUPERHEAT CONTROL © DESUPERHEAT CONTROL © COMBUSTION CONTROL © FEED WATER CONTROL 
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- COMMANDOS 


THE CHEMIST 
THE CHEMICAL ENGINEER 
THE MECHANICAL ENGINEER 


-..- their coordinated efforts spell 
VICTORY over all Water Problems 


The Bird-Archer Co. is a balanced organization of Chemists, Chemical Engineers, and 


Mechanical Engineers—at your service—for the satisfactory solution of all water problems. 


SURVEYS + PLANT STUDIES - CONSULTATIONS - TREATMENTS 


THE Binv-ArcHer co. 


New York, N. Y. 
ae a 14) Madison Ave. 


/ —=\\ fi» | ; ° 
I. cientific Water Conditioning Y)- Chicago. tit. 
SINCE 1885 Ae 4 fae North Natchez Ave.~~~~ 
2: ee 


e 
Philadelphia, Pa. 


1337 North American St. 
THE BIRD-ARCHER :CO. LTD. «+ McGELL,. BUILDING, MONTREAL, CANADA 


Photo by ACME 
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THEY PREFER TEXACO 


* More locomotives and cars in the U. S. 
are lubricated with Texaco than with any 
other brand. 


*& More revenve airline miles in the U. S. 
are flown with Texaco than with any other 
brand. 


% More buses, more bus lines and more 
bus-miles are lubricated with Texaco than 
with any other brand. 


*® More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 


* More Diesel horsepower on streamlined 
trains in the U.S. is lubricated with Texaco 
than with all other brands combined. 
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ODAY when “more power from less fuel” isa 
National necessity, every Diesel operator can 
assist by lubricating with Texaco Algol or Ursa Oils. 
Resisting the formation of gum, sludge and hard 
carbon, Algol and Ursa Oils keep compression rings 
free in their grooves, oil rings clear, maintaining 
that piston seal which means full power and maxi- 
mum fuel economy. They keep valves clean, ports 
open... greatly extend periods between inspec- 
tions and overhauls. 
Because of the benefits Texaco brings— 


More stationary Diesel horsepower 
in the U. S. is lubricated with 
Texaco than with any other brand. 


The outstanding performance that has made Texaco 
FIRST in the stationary Diesel field, has made it 
FIRST in the fields listed in the panel. 

These Texaco users enjoy many benefits that can 
also be yours. A Texaco Lubrication Engineer will 
gladly cooperate... just phone the nearest of more 
than 2300 Texaco distributing points in the 48 
States, or write The Texas Company, 135 East 
42nd Street, New York, N. Y. 


From big stationary Diesels to small, high-speed units, en- 
gines are kept CLEAN .. . often 3 times cleaner than with 
ordinary oils . . when lubricated with specialized Texaco 
Diesel Lubricants. 
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YARWAY 


IMPULSE TRAPS 
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12 Yarway Traps Drain Drying 
Cylinders on Giant Gravure Machine 


N Louisville, Ky., that Rotogravure Supplement that brings you the 
Newsin Pictures, is hurried onits way by Yarway Impulse Steam Traps. 
Twelve Yarways drain the steam-heated cylinders that dry the print- 
ing ink at the Standard Gravure Corporation, subsidiary of the Courier 
Journal and Louisville Times. 


Always on the job, ready to handle the heavy condensate load when 
starting up, these traps get the cylinders hotter, sooner, and give 
greater sustained heating efficiency during the run. 


They also are liked for their small size that saves space and their light 
weight that needs no support. 


Have you investigated this trap that costs no more to buy than it 
usually costs to repair other type traps? 


More than 90 thousand are already in use and orders today are at an all 
time high—as satisfied users call for more and more. 


Ask for Bulletin T-1737 or see your local mill supply dealer. 


YARNALL-WARING COMPANY 
114 Mermaid Ave. Philadelphia 


WHAT LEADERS SAY 





Education and Industry vs. Manpower 


NDUSTRIAL 

management 
looks to the schools 
for its new em- 
ployes. It wants 
young people en- 
dowed with the spirit of individual ini- 
tiative, with faith in the traditions and 
institutions of America. It wants em- 
ployes who have been trained to think 
and who have basic information which 
enables them to adapt themselves to 
their productive tasks and to the people 
with whom they work. Manufacturers 
believe in education—they are sympa- 
thetic toward it and enthusiastic about 
it. They want every American to have 
all the education he has the capacity 
to absorb. 

Industry has an obligation to society 
to produce the goods on which our high 
standard of living is based. 

Education has an obligation to society 
to educate young people to take their 
places as worthy citizens. It should 
teach not only objective facts but ideals 
and principles. It should help young 
people to develop a workable philosophy 
of life, not merely push youth out into 
the stream of life like a ship adrift 
without a rudder. Education should 
prepare youth to take positions not only 
as employes, but also as employers. Our 
future progress depends upon the in- 
cessant emergence of new enterprises. 
There must be men with the courage, the 
fortitude, the foresightedness, and the 
willingness to take risks and make sac- 
rifices which are essential to private en- 
terprise. 

Manufacturers and businessmen are 
deeply interested in seeing to it that every 
American has an opportunity to receive 
the amount and the kind of education 
which will best serve him and society. 

Business and industry cannot operate 
without employes, and it is to the schools 
of the nation that we must look for the 
young men and women who will have 
the ability and philosophy essential to 
maintain and advance America’s indus- 
trial supremacy. The success of our 
industrial civilization depends not only 
on the development of the capacities to 
be effective employes, but also on the 
development of the qualities required to 
be good employers—enterprisers who 
will create new jobs, new improvements, 
new opportunities. 


Moffett Studio 
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By JAMES D. CUNNINGHAM 


Our growing demands forgnew goods 
and new services cannot be satisfied by 
natural products alone. We must outdo 
nature in the laboratory. In every field 
of endeavor there is enough unfinished 
business to supply thousands of problems 
for industry and science to work on. 
Here are a few of the jobs that need 
to be done: 

New Propucts. New plastics and 
synthetic materials with properties of 
which we have no inkling now. Family 
airplanes operated as easily as an auto- 
mobile, and traveling at speeds now only 
dreamed of, and capable of landing on 
flat-roofed buildings. Material to which 
ice will not adhere, for use on airplane 
wings, highway surfaces, windshields, 
etc. Low-cost air-conditioning equip- 
ment for automobiles. Nonshrinking 
mortar. A material for dissipating static 
electricity from paper, driving belts for 
machinery, artificial silk, etc. A ma- 
chine that will convert sound vibrations 
of the voice directly into printed form. 
Television on the telephone. A perma- 
nent mothproofing agent. Cast iron that 
would bend rather than break under 
stress. Waterproof paper. Develop- 
ment of a form of rubber that will keep 
its traction on wet surfaces. Develop- 
ment of an ashless tobacco. 

New InpustriaAL Processes. Cheaper 
methods of producing electricity, to 
make it available in new industrial fields. 
New sources of tremendous energy to 
be released from the atom. Non-inflam- 
mable lumber. A synthetic process for 
producing carbohydrates and hydrocar- 
bons from the air. A successful process 
for preserving bread by freezing. <A 
device to make use of waste energy 
from exhaust gases for jet propulsion 


at very high speeds, thereby adding to 
the performance of aircraft. A machine 
to weld pieces of lumber into an endless 
board. A method of making copper and 
brass stainless. 

In THE Home. Millions of additional 
homes, to be built with conveniences 
now undreamed of. Electricity for mil- 
lions of families now doing without it. 
More labor-saving electrical appliances. 
A recent survey revealed a $16,000,000,- 
000 market in this field. To satisfy it 
would keep 1,000,000 persons at work for 
4% yr. 

For Acricutture. Electric farming 
including the heating of the soil to force 
crops. A “binder” for soil to keep it 
from being carried away by erosion. In- 
sect control by a death ray or a con- 
trollable fumigant, not harmful to ani- 
mals or humans, for farm and garden 
use. 

MISCELLANEOUS. Glass over air-con- 
ditioned cities to maintain constant tem- 
perature and humidity the year round. 
Superhighways that eliminate curves and 
grades for safer transportation. Solu- 
tions to such problems as these: What 
is friction? Why is glass transparent? 
Why are some substances good con- 
ductors of electricity or heat or sound? 
The answer to any one of these ques- 
tions might lead to vast new industries. 
Methods for dispelling fog over air- 
ports. An economical method of storing 
winter cold for summer use and summer 
heat for winter use. Improved methods 
for eliminating noise. 

These and many more-are the prob- 
lems facing today’s youth, who, through 
the combined efforts of education and 
industry will form tomorrow’s genius! 





JAMES D. CUNNINGHAM, president of the Republic Flow Meters Co., is a 
well known personality in the field of instruments and controls, and also in the 
field of education. Mr. Cunningham began his career as a clerk in the Armour 
Glue Works in 1905. He became vice-president of the Clyde Machine Works 
in 1909 and in 1911 became president of the Steam Appliance Co., which 
later became Republic Flow Meters Co. He has been chairman of the board 
of trustees of the Illinois Institute of Technology since 1932 and is also a 
member of the board of directors of the National Association of Manufactur- 
ers. He is a member of the A.S.M.E. and the Western Society of Engineers, 
and also served as Second Lieutenant in the U. S. Army Air Corps in World 
War |. The material presented here is from a talk given by Mr. Cunningham 
at the semi-annual meeting of the A.S.M.E. held this summer in Cleveland 
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Photo. Courtesy, General Motors 


The Fine Art of Deception 
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T IS not often that public encouragement is given to the practice of deception. 

Deception in our usual way of life has a distinct negative moral value and 

though the world has always been full of it, it is not practiced openly except 

by spiders and alligators and such things. War has a way of changing every- 
thing, however, and it is because of the war that we see these men in the 
photograph, above, engaged in making themselves more proficient in the practice 
of deception. They are camouflage experts at Seandl Waie—aicibe makers 
and expert technicians building headaches for enemy observers. This picture shows 
them at work on a model, employing a technique which not only changes the 
appearance of the surrounding countryside, but also conceals an important (hypo- 
thetical) armament manufacturing plant. Camouflage, or "protective concealment" 
as it is technically known in this country is an important phase of power plant 
protection against air attack. It has received little attention here because, so far, 
we have not been subject to actual enemy air attack, but the problem is receiving 
attention. Some of the principles of camouflage are considered in the article on 
this subject on page 65 of this issue. The effective camouflage of power stations 
is extremely important in areas that are likely to be bombed and as a class, power 
stations present one of the most difficult problems in concealment because of the 
stacks. It is extremely important that concealment projects involving patterns, 
disguised planting, or major construction be preceded by thorough planning. No 
camouflage at all may prove to be better than camouflage poorly-conceived. 
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Blackout Practice and 
Protection of Power Systems 
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S O MUCH has been said and written in regard to blackouts and blackout 

practice in the short year that we have been actively at war that we 
are a bit hesitant about adding anything more to the discussion. Certainly, 
most everything that could be said on the subject has been said and in 
presenting this specialized section on blackout practice and the protection of 
power systems, we are laboring under no misapprehension that we can say 
‘anything new on the subject; that, therefore, is not our purpose. Our 
endeavor here largely is to analyze and correlate the knowledge and 
experience that has accumulated thus far and to describe the preliminary 
experiences of those who have been actively engaged in this aspect of 
civilian defense. Our particular interest, of course, is in power and power 
systems, and so far as possible the treatment of blackout practice as it is 
set forth in this issue, relates to power systems. [ In a country which is so, 
light minded, no pun intended, the blackout is a strange and depressing 
phenomenon. As pointed out elsewhere in this issue, the outstanding prob- 
lem presented by the blackout is not of a technical nature. It is an element- 
ary problem in human relations, but just because it is elementary, not neces- 
sarily easy of solution; it involves the task of abating confusion in a situation 
that inherently tends to create confusion. The great amount of time and 
effort involved in establishing a blackout throughout a large electric utility 
system is not generally appreciated by those who have not been confronted 
with the problem but a good idea of the magnitude of the job can be 
obtained from Mr. Cornell's article on blackout practice on the New York 
Power & Light system in this issue. J With respect to plant protection by 
camouflage or by the construction of shelters and barriers the emphasis 
is on "caution". It is fitting that we should know about all of these things. 
but, situated as we are, it would not be wise to spend an undue amount of 
time, effort and material in erecting elaborate and expensive protective 
systems around our plants, important as they may be. All reasonable pre- 
cautions should be taken, but it is a fact that the more optimistic estimates 
of the probability of enemy air raids come from civilian sources and until 
the military situation changes the wholesale expenditure of time and ma- 
terial in protecting plants cannot be justified. 
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Loads and Load Curves As 


A study of the load curves of various electric utility systems during 
blackouts reveals the fact that the utilities are able to handle the 
blackout load changes without the slightest difficulty. In some cases 
the drop in load during the blackout has been over 50 per cent of the 
normal !oad but no technical difficulties of any kind were encoun- 
tered. Nearly all the blackout load curves available show the same 
type of pattern. The load starts to drop off before the blackout. 
The resumption of load is more rapid than the drop, and in most 
cases the retrieved load fails to reach normal after the blackout 





HE MOST gratifying mani- 

festation of the blackout as it 
has been practiced in this country 
since our entry into the war is the 
ease with which the electric utility 
systems have been able to meet the 
sudden changes in load imposed by 
the blackout. In no ease thus far 
reported has there been any diffi- 
culty either in dropping the load 
at the start of the blackout or in 
picking it up again when the ‘‘all 
clear’’ signal is sounded. This 
speaks well for the flexibility 
and the effectiveness of control 
of the nation’s electric generating 
facilities. 

The principal problems imposed 
by the blackout are not of a tech- 
nical nature; they are decidedly 
human. Modern boilers and elec- 
trie generators together with the 
control equipment in use are ade- 
quate to meet almost any need. All 
the difficulties encountered in estab- 


By ANDREW KRAMER 
Electrical Editor 


lishing and properly maintaining 
blackouts have been due to mis- 
understanding and improper coor- 
dination among the individuals 
responsible for the blackouts. Only 
a few days ago as these lines are 
being written there was consider- 
able confusion and misunderstand- 
ing of signals on the occasion of an 
unexpected air-raid warning in the 
city of Boston—this 10 mo. after 
Pearl Harbor. The blackout in- 
volves an elementary problem in 
human relations, but as always 
where human relations are in- 
volved, it is a problem extremely 
difficult of solution. 

These aspects of the blackout 
need not concern us here, however. 
The purpose of this article is to 
show how blackouts in various 
areas throughout this country and 
Canada have influenced the elec- 
trical loads in these areas. Enough 
cases have now been reported to 
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show clearly that insofar as the 
handling of the sudden changes in 
load is concerned, blackouts impose 
no particular problem for the elec- 
trie utility systems. True, so far, 
except for a few cases, most of the 
blackouts held have been for test 
or drill purposes only and, as such, 
the changes in load were antici- 
pated hours and even days ahead 
of time. 

Blackout practice in America is 
quite different from that in Europe. 
Much of our early information on 
blackout technique was derived 
from British experience and while 
this information is valuable in that 
it provides us with a background 
against which to develop our own 
technique, it cannot be applied 
directly to our own conditions. 

As was pointed out in an article 
in the Edison Electric Institute 
Bulletin early this year,’ in some 
cases these British experiences may 
actually be misleading to the public 
since it is the blackout itself rather 
than the entirely different situation 
in Britain which has been empha- 
sized in the public mind. The 
greatest difference in the conditions 
applying to the two countries lies 
in the obvious dissimilarities in the 
geographical and military situa- 
tions. When Great Britain under- 
took to blackout it was well under- 
stood that hostile air raids would 
occur, probably with great fre- 
quency and regularity; therefore, 
steps were taken to blackout the 
whole country for the duration of 
the war or until the military situ- 
ation changed sufficiently to pre- 
clude the probability of damaging 
air raids. The electric loads were 
permanently adjusted to blackout 
conditions and even unexpected air 





1Blackouts and The Electric Industry. 
P. 1, January, 1942. 
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Fig. 2. Load curve on the Commonwealth 
Edison Co. system during the blackout in 
the Chicago area on Aug. 12, 1942 


raids caused little fluctuation in 
the loads. 

In America quite a different 
situation prevails. The air raid 
precautions are undertaken pri- 
marily for drill purposes. This is 
no responsible opinion that hostile 
air raids will actually occur under 
the present military situation. The 
military authorities are providing 
for every eventuality as they are 
bound to do, but the fact remains 
that the more optimistic estimates 
of the probability of raids come 
from civilian sources. While a few 
actual blackouts arising from mili- 
tary requirements have occurred in 
West Coast cities, the effects of 
these have not been very different 
as far as utility loads are con- 
cerned, as the effect of the pre- 
arranged blackouts for test pur- 
poses. In all cases, the transmission 
and distribution circuits remain 
energized and the blackout is 
effected by cutting off the lights 
very close to the points of use. « 

One of the earliest large scale 
blackouts in this country after the 
attack on Pearl Harbor was the one 
in the San Francisco area on De- 
cember 12, 1941. This blackout and 
a subsequent one in the same area 
on January 3, 1942, gave the first 
answers to the question as to what 
occurs on a large integrated system 
when loads of 400,000 kw. are sud- 
denly dropped. 

The load curves of these two 
blackouts on the Pacific Gas & Elec- 
trie Co. system are shown in Fig. 1. 
The first blackout occurred on De- 
cember 12, between 7:20 and 10:00 
p. m. The affected area comprised 
some 7000 sq. mi., approximately 
6.5 per cent of the P.G.&E. service 
area. This area contained about 
70 per cent of the total system load. 
As shown, the drop in load was 
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exceptionally rapid during the first 
10 min., in which time almost 
200,000 kw. was dropped from the 
system. This is accounted for*by 
the cutting off of the major metro- 
politan load plus street lighting in 
the entire area. The blackout area 
included not only the whole San 
Francisco Bay district but an- area 
extending northward into the Sac- 
ramento Valley as far as Marys- 
ville. After the initial 10 min. 
period, the rate of load decrease 
was slower due to the fact that 
means of relaying the news to the 
public had not been properly de- 
veloped. Even so, the load dropped 
from slightly over 1,000,000 kw. at 
7:20 p. m. to around 600,000 kw. at 
8:05 p. m. This drop of approxi- 
mately 400,000 kw. represented 
some 40 per cent of the system 
load. Thereafter the load fluctu- 
ated considerably but showed a 
gradual decrease until 9:50 p. m. 
when it reached its lowest point, 
526,000 kw. 

The blackout on January 3 was 
less extensive than the one just 
described, but as shown by the load 
curve in Fig. 1 it was very much 
more effective. In this case the area 
involved comprised only the San 
Francisco Bay district. The load 
dropped almost 300,000 kw. in the 


first 30 min. The maximum 1 min. 
drop was 64,000 kw. between 6:54 
and 6:55 p. m., 6.8 per cent of the 
total load. 

A comparison of the two load 
curves of these first major black- 
outs after our entry into the war 
with others obtained during subse- 
quent blackouts in other cities is 
interesting, since nearly all of them 
reflect the same characteristics. 

The effect of greater planning 
and more careful preparation is 
shown by some of the more recent 

















“Before the war it was a nuisance. Now they 
call it a protective smoke screen” 
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Fig. 3. Dallas Power and Light Co., Jan. 19, 1942 


blackout load curves as for ex- 
ample that of the Commonwealth 
Edison Co. for August 12 in the 
Chicago area. This curve is shown 
in Fig. 2. 

In this ease, the blackout was 
earefully planned weeks in ad- 
vance, evidence of which is reflected 
in the way the load started to drop 
off long before the onset of the 
blackout. The blackout was sched- 
uled to commence at 10:00 p.m. As 
shown, the load started to drop off 
appreciably at 9:00 p. m., about 14 
hr. earlier than usual, and by 9:45 
p. m. when the warning sirens first 
sounded, it had receded to 1,000,000 
kw. which was about 300,000 below 
normal. At 10:05 p. m. when the 
totalizing meters in the central 
load dispatcher’s office indicated 
a load just under 600,000 kw. the 
load had dropped 50 per cent. This 
was the low point. It will be noted 
that just after 10:05 p. m. the load 
began to rise. This is accounted for 
by the fact that at this point 
the war production plants again 
switched on their lights after a 
5-min. ‘‘token’’ blackout. The low 
point, 590,000 kw., was approxi- 


mately 700,000 kw. below normal. 
During the remaining 25 min. of 
the blackout the output rose 
slightly and by the time the ‘‘all 
clear’’ signal sounded, had climbed 
to 700,000 kw. The reading at 
10:35, 5 min. after the blackout, 
was 935,000 kw. and it was 
1,055,000 kw. at 10:45 p. m. At 
11:00 p. m. the load was 1,060,000 
kw. and thereafter it followed the 
usual night time downward trend. 


Effect of Blackout in Chicago 
Not Drastic 


At the present time, about one- 
half of the electricity generated in 
the Chicago area between 10 and 
10:30 p. m. is used in industrial 
plants. Because such a high per- 
centage of these plants are engaged 
in war production work and con- 
tinued operations during the air 
raid test, the effect of the blackout 
on the district’s total electrical load 
is not as drastic as might be ex- 
pected. Another factor tending to 
cushion the drop is the sizable de- 
crease in electricity use normally 
experienced at that time of the 





night as a result of reduced resi- 
dential lighting and street car, ele- 
vated and suburban train traffic. 

In this case also, because of 
their vital role in supplying power 
to war production industries, gen- 
erating stations and switching cen- 
ters of the Commonwealth Edison 
group of companies were com- 
pletely blacked out only during the 
first 5 min. of the air raid test. 
Permission to switch on the pro- 
tective lighting at these locations 
after 10:05 p. m. was granted by 
the War Department. 

These two examples of load 
curves during blackouts set the pat- 
tern for practically all of the black- 
outs held in various areas during 
the past year. It is a characteristic 
that whenever the blackout is held 
after 9:00 p. m., the load after the 
blackout seldom regains normal 
level. Apparently many people, 
knowing that the blackout is to take 
place, solve the problem of main- 
taining the blackout by simply 
going to bed. Pre-arranged black- 
outs also reveal, quite understand- 
ably, a disposition on the part of 
the people to curtail their use of 
electricity on the average of an 
hour before the alert signal is 
given. In some instances there have 
been signs of sagging below normal 
as early as 5 hr. before the alert 
signal. 

Study of various blackout load 
eurves show that the recovery 
period is usually less than one- 
fourth as long as the decline period. 
This is particularly true of pre- 
arranged blackouts. On the con- 
trary, the unexpected blackouts on 
the Pacific Gas & Electric system 
around San Francisco showed a 
resumption period much longer 
than the drop-in-load period. 
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Fig. 4. Toronto Hydro load, pre-war blackout on Sept. 10, 1941 
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Fig. 5. The Boston Edison Co. load curve during the blackout, 


Feb. 17, 1942 
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Fig. 6. Effect of blackout on June 25-26 on the Duquesne Light Co. system 


In an analysis made by the 
Electrical World? it was pointed 
out that the maximum rate of load 
drop in megawatts per minute was 
that at Dallas, Texas (Fig. 3) at 
40 per cent of the value when the 
sharpest decline began. The aver- 
age for ten companies was 21 per 
cent in megawatts per minute. 

The rate at which resumption 
can occur on a large system de- 
pends somewhat upon the type of 
generating facilities used on the 
system, whether steam or hydro or 
both, but in no cases so far reported 
have the limitations of any par- 
ticular system in this respect been 
reached. Commenting on this as- 
pect of the problem, F. R. George 
of the P.G.&E. system expressed 
himself as follows :° 

‘‘The rate of increase for large 
capacity steam units during the 
initial load stages is approximately 
2000 kw. to 5000 kw. per min. and 
increases to as much as 15,000 kw. 
to 20,000 kw. per min. from about 
20 to 100 per cent of the unit’s 
capacity. The rate of load increase 
on the various hydro plants varies 
greatly. Some turbine units with 
tunnel, penstock and other hy- 
draulic limitations have load in- 
crease increments comparable to 
the large steam units. Most of the 
impulse units can reject the water 
into the tailrace and by merely 
raising the nozzle body can arrive 
at full load within a few seconds. 
If load is added by opening the 


2Plants Take wachous. Load Changes 
Comfortably. P. 56, Aug. 22, 1942 
3Electrical World. P. é, peo 22, 1942. 
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needle, it may require some 30 sec. 
to 3 min. to obtain full plant load, 
depending on local conditions.”’ 

The important conclusion which 
can be reached from a study of the 
various blackout load curves avail- - 
able is that the electric utility 
systems seem to be able to handle 
the blackouts with about the same 
ease as they formerly handled the 
usual noon-hour industrial load 
dips. In no ease reported has there 
been the slightest difficulty in 
handling the load fluctuations. Con- 
trol equipment is adequate and no 
system disturbances have resulted 
in any instance. 


Of interest in this respect is 
the load curve of the Detroit Edison 
Co. and the corresponding fre- 
quency record shown in Fig. 7. 
This record was for a blackout held 
in the Detroit region on Sunday 
evening, May 3 of this year. Again, 
here can be seen a gradual drop- 
ping off of the load some time 
before the blackout. The blackout 
began at 10:00 p. m. and, it will 
be noted, the load started upward 
shortly afterward. The natural 
question asked by anyone studying 
the curve is, ‘‘Why did the load 
start upward at this time when the 
city was blackest?’’ In this case 
the answer is. somewhat different 
than was the case with the Com- 
monwealth Edison Co. curve in 
Fig. 2. According to the Detroit 
Edison Co. engineers, the increase 
was due largely to the normalizing 
of frequency on the system. The 
fact that the system frequency did 
not vary as much as three-tenths 
of a cycle during the blackout 
period is an indication of the effi- 
ciency with which this problem was 
handled. 

The handling of the loads dur- 
ing blackouts naturally involves 
close coordination between the va- 
rious divisions of the generating 
plant. As pointed out by the De- 
troit Edison Co. engineers in re- 
ferring to the curve in Fig. 7, their 
firemen managed this rapid load 
drop without popping a single 
safety valve on the boilers. Mod- 
ern boilers and fuel burning equip- 
ment properly handled are suffi- 
ciently flexible to handle any 
change in load imposed by the 
blackouts. 
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Utility Problems of 
The Blackout 


The amount of time and effort involved in making preparations for a large scale 
blackout by utility systems is not ny appreciated by those who have not had 


experience in such work. Such systems 
substations, automatic hydroelectric 


ave a variety of properties, unattended 
lants, river-crossing towers, etc., all having 


lighting equipment and it is a problem of considerable magnitude to find ways 
of putting these lights out in cases of blackout. As the author of this article put it, 
he has always been in a position where he got particular hell if the lights went out; 
now, however, with the necessity of blacking out, he finds himself in a position where 
the reverse is true—he hears about it if the lights stay lighted. The work done in 
this field by the New York Power & Light Corporation should be of interest to all 
electric utility men concerned with this problem even if to a far smaller degree 


by R a Conde Chief System Operator, New York Power & Light Corporation 





HE OPERATING TERRI- 

TORY of the New York 
Power and Light Corporation, 
which, in general, is about the 
same as the Eastern Division of 
Niagara Hudson, consists roughly 
of the area in New York State 
east of Utica to the New England 
boundary and extending from the 
heart of the Adirondack Moun- 
tains on the North to just south 
of Albany on the West bank of 
the Hudson River and south to the 
Duchess County line on the East 
side of the Hudson River. We 
have an installed capacity of about 
80,000 kw. steam generation and 
220,000 kw. in _ hydroelectric 
plants. We are interconnected 





R. F. CORNELL, the 
author of this article 
was graduated from 
Massachusetts Insti- 
tute of Technology 
in 1924. After grad- 
uation he worked for 
three years as a 
switchboard operator 
and system opera- 
tor for the Narra- 
gansett Electric Com- 
pany at Providence, R. I. In 1928 he left 
the Narragansett Electric to go with the 
New York Power and Light Corporation and 
from 1928 to 1933 worked as !oad dis- 
patcher and system operator for that com- 
pany. Since 1933 he has been chief system 
operator with complete responsibility for 
all dispatching on the New York Power and 
Light system. His wide experience in the 
operation of a large utility system qualifies 
him well to write an authoritative article on 
utility blackout problems and procedure 








58 


with the Consolidated Edison Com- 
pany on the south, the New Eng- 
land Power Company on the east, 
and the balance of the Niagara 
Hudson System on the west. 

In the latter part of 1941, when 
it became evident that the coun- 
try would have to be prepared for 
blackouts, many electric power 
companies, including our own, 
felt that they were faced with a 
really serious problem. Now, in 
late 1942, having been through all 
sorts of blackouts—prearranged 
and surprise, daylight alerts, dim- 
outs, ete.—we can truthfully say 
that the problem has not been too 
difficult. 

The first thing, of course, was 
to survey our system to find out 
just what would be necessary in 
the line of rearrangement of our 
feeders, so that the street lights 
could be put out promptly at the 
request of the proper authorities. 
After many conferences among 
our engineers and with civilian 
defense units and local govern- 
ment bodies, it was decided that, 
wherever possible, series circuits 
controlled by time clocks or photo- 
electric devices would be cascaded 
onto existing series circuits con- 
trolled from attended substations. 
This method would use much less 
of the so-called critical materials 
and, in addition, would require 
less labor. Next were the street 
lights in the outlying or smaller 
communities, where no regular at- 
tendant is maintained at the sub- 
station. After being assured of 


cooperation with the air-raid war- 
dens, key switches controlling 
these lights were installed at 
easily accessible points and keys 
given to the local air raid war- 
dens. 

Methods and Materials 


While our distribution people 
were getting our street lighting 
system ready for the first black- 
out, our plant men were searching 
for means and material to accom- 
plish a blackout of our operating 
properties. The first thought, of 
course, was to paint all windows 
black, but after a few trials this 
was found to be unsatisfactory, 
due to the badly depressing effect 
on personnel. Also, in most of our 
plants windows must be used for 
ventilation. After many experi- 
ments, wooden frames covered 
with plywood or heavy building 
paper were installed over most of 
the plant windows, extending be- 
low the windows far enough to 
form a light trap to allow for 
ventilation. These shutters are 
usually hinged so as to allow for 
opening when not needed. Office 
buildings which must carry on 
during blackouts have windows 
equipped with heavy light-proof 
draperies. 


Communication Problems 


Now that we were able to ac- 
complish a blackout, how were we 
to dispatch the signal to the vari- 
ous plants scattered all over the 
eastern part of New York State? 
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Many companies set up their Sys- 
tem Operators or Load Dispatch- 
ers to broadcast this warning 
over the regular dispatching chan- 
nels. However, we felt that at the 
time of a real air raid, our System 
Operators should be free of this 
routine so as to be able to devote 
their time to actually running the 
system. With this in mind, we ar- 
ranged for the alert signals to 
come from each of the seven civil- 
ian defense warning centers to 
our local service dispatchers in 
these respective areas. These serv- 
ice dispatchers in turn broadcast 
the warning to key stations who, 
in turn, pass it on by telephone 
to other stations until all stations 
have been notified. As, during 
some tests, possibly only one or 
two of these areas will be blacked 
out, there must be no overlapping 
of this notification, i.e. each Serv- 
ice Dispatcher will notify only a 
group of stations in his own civil- 
ian defense area. The Service 
Dispatcher also notifies the Sys- 
tem Operator of all alerts, so that 
the System Operator knows at all 
times what sections of his system 
are to be blacked out. 

The System Operator on our 
system does just as his title im- 
plies. He runs the system. In our 
System Operator’s Office, we have 
centralized the load supervision, 
trouble dispatching, and mainte- 
nance dispatching. Therefore, 
there was much planning to be 
done in preparation for a blackout 
or possibly an air raid. The first 
thought, naturally, was what ef- 
fect dropping large blocks of load 
or picking them up again on the 
all-clear would have on our sys- 
tem. After considerable study of 
our loads, area by area, it was de- 
cided that in the worst condition 
we might face, i. a blackout of 
our entire operating area, the loss 
of load would be no greater, and 
probably not so great, as the loss 
of our largest interconnections 
due to a lightning surge. As we 
have never experienced any great 
difficulty in handling such load 
surges, this problem did not ap- 
pear to be too serious. 


Load Considerations 


It was decided to transfer as 
much of our load as possible from 
steam to hydro stations on receiv- 
ing the yellow alert. We are 
fortunate in having a large per- 
centage of our capacity in hydro 
stations with a large amount of 
pondage available and with no 
particular limitations on the rate 
of loading or unloading them. By 
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this load transfer at a controlled 
rate we are able to prevent rapid 
load changes on our steam gen- 
erating stations which would give 
us poor boiler room economy. 
When the red signal is received, 
the System Operator will drop 
load from these hydro stations in 
a normal manner, either maintain- 
ing normal frequency or holding 
true tie line load with connecting 
companies, depending on whether 
we are regulating frequency or 
holding tie line load. 

The next problem on the list 
was the possibility of having to 
send emergency men out during a 
blackout. As there had been no 


general system set up giving men 
permission to travel during a 
blackout, or providing approved 
blackout lighting for automobiles, 
we decided to cover the necessary 
key points where men might be 
needed. Men were sent to these 
points on the System Operator’s 
orders during the yellow and blue 
warning periods. However, we 
have recently received a good sup- 
ply of blackout lighting equip- 
ment for our cars and are train- 
ing our personnel in the use of it. 

The foregoing has given a gen- 
eral picture of our preparations 
for a blackout. As to our actual 
experience throughout the many 
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test blackouts in the past nine 
months, it has been, in general, 
good. Cascading of our street 
lights, about which we all had 
some misgivings, has worked out 
very satisfactorily—so well, in 
fact, that much of it will remain 
after the war. We have had a 
much better record of street light 
operation than under the old time 
clock scheme and fewer com- 
plaints due to failure of lights to 
come on at the proper time. In 
this connection, one thing is of 
prime importance, and that is that 
when a series circuit which con- 
trols other cascaded circuits is in 
trouble, the controllers must be 
manually operated as soon as pos- 
sible, restoring all other circuits 
before time is used up in trying to 
restore the one circuit. 


Use of Air-Raid Wardens 

Air-raid wardens have cooper- 
ated with us very well in operat- 
ing the various key switches con- 
trolling our lights at remote 
points. Due to the recent orders 
of the Army, which requested that 
we leave all protective lighting on 


during test blackouts, it has been 
necessary to cover most of our 
unattended stations during test 
blackouts in order to prevent war- 
dens from turning them out, as, in 
general, the wardens do not know 
whether the blackout is a test or 
an actual raid. Our present policy 
is to put out our protective station 
lighting for 1 min. during the 
test in order to show cooperation 
with the local authorities and also 
to test its effectiveness. 

As to the effects on the power 
system in general, they have been 
well within our ability to cope 
with. The load drop and subse- 
quent pick-up in each ease has 
been handled with a minimum of 
disturbance to either the fre- 
queney or our tie lines with con- 
necting companies. While we 
have had load drops of approxi- 
mately 60 per cent of the normal 
load in the area blacked out, the 
average load drop on our system 
has been between 30 and 40 per 
cent, usually taking place over a 
period of from 3 to 5 min., and 
being ordinarily restored at a 





slightly greater rate, with usually 
about 10 per cent of the normal 
area load remaining off for the 
balance of the evening. If a black- 
out has been well advertised, the 
area load is usually off about 10 
per cent as much as 1 hr. be- 
fore actual blackout time. On an 
unexpected blackout, loads previ- 
ous to the actual alarm are about 
normal. After a blackout lasting 
only about 10 min., the load 
will restore to almost normal 
value, but after one lasting 40 
min. or more, about 15 per cent 
of the normal load stays off for 
the rest of the evening. 

In summing up, I wish to say 
that out of the welter of confusion 
which arose when we who had for 
many years been trying to keep 
the lights burning were suddenly 
ordered to put them out, we have 
been able to develop a smooth 
operating routine. Much of our 
success has been due to the fine 
cooperation shown by local munic- 
ipal authorities and the New 
York State Civilian Defense Or- 
ganization. 


Bombs and Bombing 


Despite much discussion of the subject the question of protection against 
aerial bombing in this country is still only an academic one. With the 
present military situation it would be unwise to indulge in the wholesale 
erection of bomb shelters and barriers to ye equipment, but certain 


precautions can and should be taken an 


these are considered in this 


article. Test results obtained at the Aberdeen Proving Ground provide 
valuable information as to what type of shelters are most effective 





F WE WERE eloser to the 

enemy the question as to what 
we should do to protect ourselves 
against air attack could be an- 
swered with greater ease than it 
can be now, when the question of 
enemy air attack is still purely 
an academic one. While the pos- 
sibility of air attack by the enemy 
in this country cannot be ignored 
it would be unwise to spend an 
undue amount of effort and money 
in protecting ourselves against air 
raids until the probability of such 
air raids is more certain than it 
is at the present time. Reasonable 
precaution should be taken and 
our practice blackouts are a step 
in that direction, but the whole- 
sale and indiscriminate erection of 
barriers against aerial bomb dam- 
age would not be employing our 


60 


strength and effort in carrying on 
the war to best advantage. 

There are, however, structures 
of great importance and strategic 
value on which a certain amount 
of effort may well be spent in pro- 
tecting them against bomb dam- 
age. Power stations and distribu- 
tion centers come under this clas- 
sification and the least that can 
be done in their protection is to 
provide proper fire-fighting equip- 
ment to combat fires started by 
incendiary bombs. 

It is, of course, practically im- 
possible to provide protection 
against a direct hit of a heavy 
demolition bomb, and fortunately, 
not so necessary as it is to protect 
against other damage. Events in 
Europe have proved that 90 per 


cent of all casualties are not 
caused by the direct hit of the 
bomb, but by flying splinters and 
debris and falling shrapnel and 
bullets from one’s own guns. Pro- 
tection against these latter can 
be provided at reasonable cost and 
in the case of important equip- 
ment this might be done in some 
cases, but even here it is best to 
be conservative. As long as the 
United Nations have control of 
the seas and all possible bases 
within striking’ distance of con- 
tinental United States, we do not 
need to fear sustained air attacks. 
Sporadic raids, however, are with- 
in the bounds of possibility and 
it will do no harm for us to know 
something about the various types 
of bombs used in aerial attack and 
their destructive effects. 
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The four types of bombs to 
guard against are shown in Fig. 1. 
They are, A, the 2-lb. magnesium- 
thermit incendiary ; B, the 50 and 
100-lb. oil bomb which is also an 
incendiary ; C, the 30-lb. fragmen- 
tation bomb which bursts into 
lethal splinters, and D, the demoli- 
tion bomb. The latter varies in 
weight from 100 to 2000 and even 
4000 lb. 

Protection from the splinters 
of the fragmentation bomb and 
the demolition bomb is best af- 
forded by sand-filled reinforced 
concrete barriers. Such barriers 
ean be erected around important 
transformer installations and even 
inside power stations, but they are 
expensive and at the present time 
their use in this country has been 
extremely limited. Almost all the 
protective measures that have 
been taken in this country have 
been with respect to incendiary 
bombs. In addition to the usual 
fire extinguishers available in 
most industrial plants, buckets of 
sand and long handled shovels 
constitute the most common equip- 
ment for fighting incendiaries. 

There are two phases to the 
burning of the magnesium bomb. 
The first stage is the violent burn- 
ing of the thermit igniting charge 
within the body of the bomb, when 
melted metal and flame spurt for 
several feet. During this active 
eruption, which lasts for about a 
minute, no attempt should be made 
to approach the bomb. It is impor- 
tant to watch and wait at a safe 
distance, especially since the bomb 
may contain an explosive charge 
which may go off during the ther- 
mit reaction. This thermit reaction 
ignites the magnesium, which then 
continues to burn for 10 to 20 min. 
if left undisturbed. In this second 
stage the bomb can be approached 
closely and fought with water 
spray or sand. 

Extinguishing Incendiaries 

All types of extinguishers dis- 
charging water, or chemicals dis- 
solved in water, can be used di- 
rectly on the bomb itself, if their 
normally solid streams are con- 
verted into a fine spray. The use 
of the water spray serves two pur- 
poses. It speeds up the combus- 
tion of the bomb so that it burns 
out quickly. Secondly, it serves to 
wet down the area around the 
bomb and thus restrict the spread 
of fire. It will ordinarily require 
two, 214-gal. extinguishers to dis- 
pose of one bomb and its sur- 
rounding fire. 

A coarse spray of water helps 
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control the burning bomb; a solid 
stream causes it to flare up explo- 
sively. The solid stream of the 
extinguishers, however, can be used 
on fires started by the bomb. 

If the bomb can be approached 
before it has set fire to its surround- 
ings dry sand can be used effect- 
ively. The sand is shoveled over the 
burning bomb simply to cut down 
its radiant heat; sand does not ex- 
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Fig. |. These are the bombs to guard 
against. A. The 2-lb. magnesium-thermit 
incendiary. B. The 50 and 100-lb. oil bomb. 
C. The 30-lb. fragmentation bomb. D. The 
demolition bomb, 100 to 4000 Ib. 


tinguish the bomb. Covered with 
sand, the bomb can be scooped up 
in a shovel and dropped into a 
metal pail in which several inches 
of sand has been placed. By run- 
ning the handle of the shovel under 
the handle of the pail to protect 
the hands from the heat the sand 
smothered bomb can be carried 
from the premises and dumped 
where it will burn itself out harm- 
lessly. 

To use this fire-fighting equip- 
ment with maximum efficiency in- 
dustrial workers must understand 
its operation and they should be 
given some drill work. Aside from 
the maintenance of effective black- 
outs, this training in combatting 
incendiary bombs is about the most 
effective protection that can be 
given at the present time. It is not 
costly and even if no air raids ever 
take place in this country it still is 


good insurance against sabotage 
and ordinary accidental fires. 


Tests by the War Department 


Considerable study has been 
given to the character of damage 
done by bombs to various types of 
structures. As early as Decem- 
ber, 1938, the War Department 
directed the Chief of Engineers of 
the U. S. Army to carry out a test 
program. Plans for shelters to give 
protection against splinters and 
those to protect against direct hits 
were prepared and in September, 
1940, work was started on a site on 
Gunpowder Neck at the Aberdeen 
Proving Ground, Md. Detailed de- 
scription of the structures and tests 
are given in a 55-p. report issued 
by the U. S. Office of Civilian 
Defense. 

In the explosive bomb tests, a 
surprising amount of damage to 
concrete columns and beams was 
done by splinters. In one ease all 
the concrete covering of a struc. 
ture was knocked off and a consid- 
erable portion of the concrete in- 
side the vertical column steel was 
damaged. To avoid this damage 
a protective brick covering was 
suggested. 

A considerable amount of dam- 
age was observed as the result of 
earth shock. The footings of the 
buildings were moved laterally, or 
lifted up by the effect of bombs ex- 
ploding in the ground nearby. This 
resulted in serious damage to the 
frames of the structures. Reports 
from abroad and the results of 
these limited tests indicate that a 
steel frame building, being more 
elastic, would suffer less damage 
from the direct effects of bombs 
than a concrete frame building. In 
either case, the structures should 
be designed as a continuous frame 
and in such a way that lateral 
movement of the footing or destruc- 
tion of a column will cause mini- 
mum damage to the building as a 
whole. 

The serious damage caused by 
bombs exploding underneath por- 
tions of the building prototypes 
showed clearly that the damage 
from confined explosion is a major 
problem in protective construction. 
In the case of the tests there were 
no walls to assist in confining the 
effects of the explosion of bombs, 
but the concrete slabs in some cases 
were completely torn loose from the 
beams. All were seriously damaged 
by the upward foree. It was noted 
in particular that failures occurred 
in slabs and in beams where the 
bars were bent up to provide for a 
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Fig. 2. Smothering an incendiary bomb. Volunteer firemen at the Westinghouse East Pitts- 

burgh works practice extinguishing an incendiary bomb with sand. Once a week the 225 vol- 

unteers hold drills, learning the exact moves they'd make if enemy bombers came—battling 

fire bombs with sand and water spray, unreeling hose and putting out various types of blazes 
started to give them practice 


shear. This damage suggests the 
need for careful design of a struc- 
ture which is to be subjected to 
bombing for the ordinary loads and 
for the explosive forces which may 
be applied underneath the floor 
slab. The use of straight bars with- 
out attempting to provide for shear 
by bending up bars at quarter- 
points is recommended. 

With regard to the use of blast 
vents to reduce damage from ex- 
plosion, the results of the tests 
would indicate that very little value 
ean be expected from them. 

The 5-ft. thick roof of a section 
of one type of bomb-proof shelter 
resisted the effect of the impact and 
explosion of 600-lb. bombs. How- 
ever, no hits were made in the cen- 
tral portion of the slab, both hits 
being over the exterior wall. Some 
cracking in the wall directly under- 
neath the point of impact was no- 
ticed. A 600-lb. bomb striking on 


the 2-ft. roof section of the shelter 
perforated the roof and exploded 
inside the upper gallery of the 
structure. The damage was severe, 
very heavy blast pressure resulting 
from the explosion. This damage 
emphasizes the need for an ade- 
quate roof for a structure designed 
to resist a direct hit. The failure of 
the concrete at the top of the side 
wall and the lack of mechanical 
connection of the steel emphasized 
the previously stated requirements 
that reinforcing steel should be 
welded or otherwise mechanically 
connected for greater effectiveness. 
Serious damage from earth shock 
was observed. Nearby hits caused 
an opening of the construction 
joints and cracking of the walls of 
the structure and in one case where 
a bomb detonated in direct contact 
with the 514-ft. concrete wall, it 
spalled off about 2 ft. of concrete 
on the inside. This damage shows 





the urgent need of preventing a 
bomb from exploding in close con- 
tact with underground structures. 
Based on the limited information 
from these tests, it would appear 
desirable to place the structure on 
the surface of the ground, with a 
eonerete apron to prevent bombs 
penetrating into the earth under- 
neath. Another possibility, but one 
which would probably be more ex- 
pensive, would be to use this type 
of structure and place a concrete 
burster slab at the ground level, 
extending out for a sufficient dis- 
tance to prevent explosions close 
to the wall underground. 

In regard to the effect of bombs 
on electric cable and underground 
pipe, the results obtained so far 
indicate that electric cable is quite 
resistant to the damage from near 
hits, and that screwed steel pipe 
will withstand the effects of earth 
shock very satisfactorily. 

Since the problem of effective 
camouflage is one that is intimately 
related to the methods used in 
bombing, further aspects of bomb- 
ing are covered in another article 
dealing with camouflage in this 
issue. The effects of bombing are 
also considered in the article on the 
effect of the war on English and 
Chinese power stations immediately 


‘following. All these matters of 


bombing and protection against 
bombing are more or less related 
and it is impossible to discuss one 
without reference to the other. 

Until such time as we actually 
begin to experience enemy air 
raids, it is unwise to spend a great 
amount of effort in providing pro- 
tection except in the case of mili- 
tary objectives of the most impor- 
tant character. While power plants 
come under this classification it will 
be well even here to display cau- 
tion. The purpose of these articles 
is not so much to encourage the 
construction of these protective 
measures as it is to acquaint read- 
ers with the methods available 
in case protection really becomes 
necessary. 


Table listing the probable effects of demolition bombs on: certain specific installations 











Bomb n 
weight . Danger radius 
Objective (pounds) Fuse Point to be attacked (feet) Probable results 
WGMRDE 555520 scexoeaeneaane 100 Instantaneous..... Area where planes 75 to 100........ Serious structural damage. 
300 Jocated. 100 to 125 ; 2 
Bridge, concrete reinforced and L000) Dela Ss cnyciniciviees Piers and approach 15........ccssees Displacement of piers and span. Col- 
supported wholly by piers. spans to bridge. lapse of one or more spans. 
Buildings of steel, brick, and S00) cccance | SEARS Rae Building itself....... Building itself.... Penetrate floors, destroy walls and floors 
concrete, latest type of fac- S00. <0000 BDicvecses saececee BOs ass sesiac: eewenee G0sccs cis and cause serious fires. 
ply age angen cn term- 
inals (not sky scrapers). 
Dams and i cag anna eae BDO © scinwiewe BD ease Giese 40 Gam. Of WGiiis4..0ceos Should crack dam or cause hole, col- 
water. lapsing structure. 
REG SOMME inc ccidhewasexs 100 Instantaneous..... Genter “Of (Stn BTC 7... ecccsdsios Should tut rails, tear up 20 feet of 
300 track. Rail centers track, 
over area. R Cut rails and tear up 30 feet of roadway. 
SAUER occu iaceencuns baeaeame 500 or 600 Delay..........+. Above subway....... 15 either side.... Penetrate, cave-in roof or walls. 
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Effect of the War on 


Foreign Power Systems 


While we have been fortunate so far in keeping the enemy from our shores 
due almost entirely to our geographical position we cannot ignore the fact 
that he may come; with token air raids, if nothing more. To protect our- 
selves and our plants against undue damage from such raids it is to our 
advantage to know what the effect of bombing is on plants in foreign 
countries. The information upon which the following discussion is based 
came mostly from England and China. The bombardment of Shanghai was 
particularly severe and a careful study of the destruction to the power 
facilities there may help us in determining what to do in event of attack 





| i PLANNING to protect our 
own power systems from air 
raid damage we naturally are in- 
terested in knowing how the severe 
bombing in England and in other 
foreign countries has affected the 
power stations in those places. 
While no great amount of infor- 
mation has reached us most re- 
ports seem to indicate that the 
damage has been remarkably small 
—superficial in most cases. As re- 
ported in the London Electric Re- 
view, in some instances damage to 
English power stations is looked 
upon rather more in the light of 
annoyance and a test of endurance 
than anything else. One plant had 
the turbine room roof blown off 
twice and the chief engineer in re- 
ferring to it said that he would have 
to summon all his sense of humor to 
see the funny side of it if it were 
blown off again. ‘‘Still,’’ he said, 
“‘the enemy comes along and blows 
the place up and you set to work 
to put, it up again.’’ 

No detailed information is 
available at the present time in re- 
gard to the effect of the extremely 
heavy recent bombing of German 
industrial centers. Judging by the 
large scale of these operations it is 
quite probable that the damage to 
power stations in these centers is 
much more severe than that of the 
English stations, but until more de- 
tailed information is available our 
judgment must rest on the data 
that is available regarding English 
experiences. 


Apparatus Pool 


The restoration of damaged 
power facilities in England has 
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been much simplified and expedited 
by the foresight shown in provid- 
ing a pool of apparatus upon which 
damaged stations can call. At each 
plant, furthermore, plans are made 
to outline in advance exactly what 
will have to be done to each partic- 
ular section of the plant in case 
damage occurs. With this system 
even the most serious destruction 
assumes a straightforward aspect 
and a great deal of wear and tear 
on the engineers responsible is 
avoided. In one instance where a 
high explosive bomb completely 
wrecked the switchhouse of a large 
generating station, with this well 
planned scheme of action, service 
was restored in less than 24 hr., 
despite a slight delay in the de- 
livery of certain connecting equip- 
ment, part of the apparatus pool. 

The equipment in the pool is 
only for emergency use, it is not 
intended for permanent installa- 
tion. The amount of equipment 
kept in the pool is limited and when 
a piece of equipment is withdrawn 
from the pool it is important that 
it be returned to the pool at the 
earliest possible time. 

In providing protection against 
damage it was evident quite early 
in the war that little could be done 
in protecting machinery against a 
direct bomb hit. Precautions were 
taken, therefore, to limit the extent 
of possible damage. Massive blast- 
proof walls were erected around 
turbines and other important 
equipment. Narrow catwalks are 
provided to give easy access to the 
units and in some instances steel 
arched roofs were constructed, but 
experience soon showed that this 


type of roof added little to the pro- 
tective qualities of the arrangement 
and it prevented the radiation of 
heat. 


Aims in Providing Protection 


The aim of the experts in pro- 
viding protective measures has been 
the segregation of all individual 
machines. Blast and fireproof walls 
have been built between the impor- 
tant units so that if one machine 
was knocked out of service the re- 
maining units would be unaffected. 

In switching centers each piece 
of switchgear is isolated from its 
neighbors by fireproof walls and 
provision made to run off the oil in 
ease of fire. Cable ends have been 
protected by brick and concrete 
walls, and oil stores protected in 
the same way. 

The tremendous expense in- 
volved in all this protection has 
carried a 50 per cent government 
grant, although in the case of some 
installations a committee of the 
industry is empowered to recom- 
mend increases up to 100 per cent. 

The protection of transformers 
by building sandbag walls around 
them from 2 to 3 ft. thick or double 
walls of sheeting filled with ash, 
has been found effective in prevent- 
ing damage due to flying iron and 
splinters of all kinds. 

Aside from the damage caused 
by flying debris from blasted build- 
ings or road surfaces, considerable 
danger arises from the blasting of 
mud into the windings of machin- 
ery. The mud has a tendency to 
pack underneath the brush gear of 
rotating machines almost like gran- 
ite and the windings and the end 
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risers become one solid mass. 

The necessary protection is easily 

afforded by means of _ shields. 
Chinese Experience 

In China, in the bombing of the 
Shanghai power stations, the ex- 
perience parallels that of England. 
The most serious and widespread 
damage resulted from flying bomb 
fragments and from machine gun 
and rifle bullets. In a few cases 
effective protection against this 
type of damage was afforded by the 
use of barriers of timber, sheet 
metal or sandbags. In Shanghai, 
however, there was a shortage of 
such materials and so only a small 
percentage of the equipment could 
be protected. 

As reported by Hunter and 
Young, the distribution engineer 
and superintendent of maintenance 
of the Shanghai Power Co., effec- 
tive protection was afforded by the 
ordinary 10-in. brick walls of small 
substations and also by sandbags 
or barriers of timber or sheet metal 
placed over the windows. Almost 
invariably damage done to equip- 
ment in brick or concrete substa- 
tions was caused by fragments or 
bullets penetrating unprotected 
windows, ventilators or other open- 
ings. 

Reinforced concrete buildings 
stood up well against bombing and 
shelling in Shanghai. It was com- 
mon experience to find substation 
buildings and their equipment 
practically unharmed within the 
confines of mills and factory areas 
that had been very badly damaged. 

As reported in the May 16, 
1942, Electrical World, of the 400 
transformers totaling 300,000 kv-a. 
in the Shanghai area involved in 
the hostilities, 21,000 kv-a. or 7 
per cent, were damaged; 19,190 
kv-a. or 6.4 per cent, were restored 
to service after being repaired at 
the low cost of 2 Shanghai dollars, 
or about 40 ct. U. S., per kv-a. 
This left only 2000 kv-a. or 0.66 
per cent which were damaged be- 
yond economical repair and had to 
be scrapped. Ninety per cent of 
the transformers were therefore re- 
paired and restored to service. 

In England as in Shanghai, 
the modern ‘brick-built substation 
seemed to withstand fire equally 
well as blast. In one instance 
the sole remaining building in the 
center of a wide devastated area 
was a brick substation. In the old 
types of building, damage appears 
to be limited to the destruction of 
wooden undersheeting and _ sup- 
porting members of slate roofs 
eaused by sparks blown from burn- 
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ing adjacent buildings into crev- 
ices. The great thing is to prevent 
incendiaries from lodging in the 
roof or in the gear. For this reason 
it is recommended that besides 
enclosing the equipment wherever 
practicable the roofing should be 
as thin as possible. The incendiaries 
will then in most eases fall straight 
through the roof, glance off the 
gear if it is underneath and burn 
out harmlessly on the concrete floor. 
Steel switechboards have proved ex- 
tremely effective. 


Damage to Underground Distribution 


The greatest amount of damage 
done by bombing has been to the 


underground electric distribution 


systems; this, naturally, would be 
expected. Experience has shown, 
however, that paper-insulated, lead- 
sheathed and armored cable stands 
up to the very severe damage, irre- 
spective of voltage. In one case 
reported it was only the electric 
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"This blond hair wasn't on your overall 
BEFORE the blackout!" 


cables which held up a damaged 
bridge. Many cases are on record 
where cables, depressed and twisted 
many feet below the laid level did 
not fail. Sometimes, though not 
always, it was found that the 
stretching of cables laid direct in 
the ground was confined to the 
length of the cable in the crater 
and did not extend appreciably 
any distance on either side. Fre- 
quently any slack in existence in 
adjoining manholes has been suffi- 
cient to prevent damage to the 
joints. Cables are usually pulled 
along the ducts toward the crater 
and the wipes of the joints are torn 
away from the lead sheath. often 
two and three manholes away from 
the crater. In some cases this pull- 
ing of cables in ducts extends for 





a considerable distance—300 or 
400 yd. 

In Shanghai, experience with. 
regard to damage to underground 
cables paralleled that in England ; 
the damage was relatively small. 
There were some 600 mi. of paper- 
insulated, lead-covered cable of all 
voltages up to 33 kv. in the affected 
area, all buried directly in the 
ground at a depth of approximately 
3 ft. These cables were damaged 
by bombs at 26 locations. Most of 
the faults were easily repaired, 
however, and with little loss of 
time. 

From the foregoing and from 
other reports which have reached 
this country from time to time it 
is evident that the effects of bomb- 
ing and gunfire from the air upon 
modern fireproof generating sta- 
tions is comparatively slight. What 
destruction is in the case of attacks 
such as made by the R.A.F. upon 
Cologne had not been disclosed, but 
previous reports from Germany 
bear out experience in England. 
An article in the German press in 
describing an attack upon a Dutch 
generating station stated that the 
station was ‘‘slightly damaged, but 
was able to operate’’. This station 
was evidently hit since the removal 
of a dud from the inside works was 
necessary. 

Destruction in Warsaw 

Large caliber artillery fire, on 
the other hand, has a much more 
destructive effect, compared with 
aerial bombing. Descriptions of 
the restoration of services in War- 
saw after its occupation by the 
Germans in September, 1939, give 
considerable information regarding 
the effects of such fire. Although 
the Germans had bombed Warsaw 
heavily in connection with their 
general advance and during the 
siege, the damage to the power 
plant which they describe is spe- 
cifically attributed to artillery fire. 
After 8 days of bombardment at 
least two turbogenerators had re- 
ceived direct hits and the remain- 
der were damaged though not 
severely. 

In many ways the damage 
wrought by aerial bombing is not 
as severe as might be expected. 
Certain types of peacetime disas- 
ters often do considerably more 
damage to utility plant and equip- 
ment in this country than seems 
likely from enemy action. An ex- 
perience like the hurricane which 
struck New England several years 
ago should fit our repair crews well 
to combat the effect of any enemy 
bombing that we might expect. 
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Protection of Plants 


by Camouflage 


The problems involved in the effective protection of power plants and 
other military objectives by camouflage or protective concealment as 
it is known in this country requires an intimate knowledge of bombing 
technique. It is for-this reason that a considerable part of this article 
is devoted to a study of the methods used in modern bombing technique. 
Camouflage, properly done, provides a most effective form of protection, 
but as in the case of protection by barriers and bomb-proof structures cau- 
tion should be used in the use of expensive camouflage arrangements until 
their necessity is warranted by actual, or reasonably certain aerial attacks 









HERE are two entirely differ- 

ent aspects to the problem of 
plant protection in wartime. The 
first, that of providing suitable 
covering and the erection of bar- 
riers has already received consid- 
eration. The second is that of dis- 
guising the plant so that it does 
not appear to be what it actually 
is; in other words, it involves the 
art of camouflage. Of the two 
forms of protection the latter is 
by far the most interesting from a 
scientific standpoint. Only little 
of it has been done in this country. 

The purpose of camouflage is 
to make the bombing of a specific 
target as difficult as possible. In 
order to carry out accurate bomb- 
ing of a target it is necessary to 
recognize it at a distance of several 
miles; if the target is not recog- 
nizable at this distance the bomber 
will miss the target if he drops his 
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bombs; if he decides to make an- 
other run he will be detained in 
that area thus giving the local de- 
fense a greater opportunity of 
dealing with him; camouflage has 
then achieved its purpose. 

The problem of camouflage must 
be approached gradually, however, 
and care taken not to overdo it. 
A rush to install elaborate camou- 
flage schemes means diversion of 
materials, man-hours, and money 
that cannot be spared from war 
work. Hasty action, especially by 
self-styled experts, is likely to re- 
sult in wasted effort on improper 
or totally unnecessary installations. 
All reliable authorities warn that 
in most cases plants should steer 
clear of complicated, expensive 
camouflage schemes and stick to 
simplicity. The things a bombar- 
dier looks for as he swings his 
bomb-sight into action are the 


very things a plant should watch 
for in planning concealment. In 
simplest terms they are distinctive 
form, shadow, surface texture, and 
—less important as bombers go 
higher—color. Water, tanks, chim- 
neys, large coal piles, smoke from 
power plants, ete., are all things 
that are easily spotted from the 
air. 

Mistakes in camouflage are eas- 
ily made. Many readers will re- 
eall the camouflage applied to the 
large cooling towers at one of the 
large English power stations ; these 
were disguised with painted trees. 
However well this camouflage may 
have been applied, the plan com- 
pletely ignored the fact that no 
trees grew anywhere in the vicinity. 

The problem of camouflage or 
‘*‘nrotective concealment’’ as it is 
technically known here, is inti- 
mately related to bombing methods. 
The most expedient form of attack 
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Fig. |. Use of patterns in an urban area 
(a) Purely disruptive painting is worse than none if it serves only 
to draw attention 
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(b) Although the illusion is imperfect, it is sufficient to greatly 


retard recognition from the air 
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Fig. 2. Typical timing for precision bombing. 


bomb-sight in operation at the 35 sec. line for pr 
Landmarks (A) within bomb re!ease lines are helpful for area bombing of con- 


be made. 


The bombardier must see the target and have 
, or another approach must 





cealed target when position is plotted from previous information, and when line of flight 
passes directly over (A) landmarks (B) outside of critical zone are not 
so helpful for area bombing 


for an enemy whose bases are likely 
to be at some distance from his ob- 
jectives may well be precision 
bombing. Recent experience indi- 
eates that many daylight attacks 
are made at altitudes of from 
18,000 to 30,000 ft. or more. The 
problem of flying a single bomber 
flying 200 m.p.h. at an elevation of 
30,000 ft. is illustrated in Fig. 2. 
For higher speeds and lower alti- 
tudes the angle of view for the 
minimum recognition distance be- 
comes smaller and more difficult. 
Precision bombing is not possi- 
ble unless the target can be seen 
by the bombardier. This means 
that well concealed installations 
cannot be attacked by precision 
methods. Dive bombing is utilized 
against vital concentrated targets 
such as central power plants, 
bridges or warships. The maxi- 
mum diving angle is 70 deg. Planes 
assigned to such missions approach 
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the general vicinity of the target 
at an altitude of about 15,000 ft. 
and quickly circle down to about 
5000 ft. definitely locating the ob- 
jective during this descent, but 
not staying over the point to be 
attacked. From this altitude the 
dive is started with the pilot sim- 
ply keeping his sight on the tar- 
get. The bomb is released at about 
1400 ft., and the plane automatic- 
ally pulls out of the dive. The 
plane levels off at about 800 ft. 
The pilot then has nothing to do 
but save his skin. 

Low altitude bombing may be 
undertaken for the express purpose 
of destroying interceptor planes 
that are still on the ground, or for 
disrupting anti-aircraft defenses. 

The use of intersecting radio 
beams, previously installed and 
placed in operation from points in 
friendly territory, may be appro- 
priate on extremely extensive area 





targets that are strongly defended. 
Camouflage provides no protection 
against such forms of attack. Such 
attacks are made through solid 
overeasts with a minimum of inter- 
ference from anti-aircraft or in- 
terceptor planes. 

When a single bomber is en- 
route to attack a given objective, 
the bombardier begins to make a 
careful check of the ground speed 
at probably 40 or 50 mi. from the 
target. After careful checking of 
the ground track, the bombardier 
instructs the pilot to correct the 
course to the ‘‘collision’’ course. 
The forward horizon is now con- 
stantly scanned for landmarks. As 
illustrated in Fig. 3, the ensuing 
actions of the bombardier might 
be as follows: 

He spots the tank farm on the 
right front and checks his approach 
position with respect to it. Pos- 
sibly that section of the river run- 
ning north will aid him in check- 
ing his ground. track. Reaching 
point B he easily picks up his lo- 
cation by sighting up the Green 
River where he definitely spots two 
bridges and the town of Adams. 
Brown is to his right. He checks 
the ground track and gives the 
pilot any changes necessary. He 
then estimates the time needed to 
reach the critical line and notifies 
the pilot accordingly. 

Now he searches the horizon to 
pick up the objective. At this 
point the value of camouflage be- 
comes effective because it is here 
that he must definitely identify it 
or miss his chance of bombing it. 
Assuming that it is not properly 
concealed, as the plane crosses the 
river the bombardier locates and 
positively identifies the objective, 
notifying the pilot by radio inter- 
phone of the estimated time to the 
critical line. He then trains the 
telescope sight on the target, makes 
presettings on the bomb-sight, and 
opens the bomb bay doors. After 
this, he checks to see that the 
bombs will be dropped ‘‘armed.’’ 

If the approach meets with no 
opposition the bombardier will set 
bomb-sight gyros in operation at 
least 15 sec. before reaching the 
critical line and will warn the pilot, 
who thereupon makes every effort 
to fly straight and level. The pilot 
directional indicator which is di- 
rectly synchronized with the tele- 
scope of the bomb-sight, will tell 
him if he is on the course, left, or 
right. Any small changes in di- 
rections are now made by flat skid- 
ding turns to maintain an even 
keel. 
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Since the mission calls for ac- 
eurately placing demolition bombs 
on a certain building, it is a pre- 
cision bombing problem. When the 
bomb release line is reached the 
bombs are automatically dropped, 
probably in salvo since it is a con- 
centrated target. 

The foregoing brief description 
of the technique used in bombing 
is given to provide a better under- 
standing of the requirements of 
protective concealment. Although 
photographie reconnaissance may 
permit an enemy to confirm the ex- 
act location of objections, bom- 
bardiers must still recognize their 
targets and direct their bomb- 
sights hastily by eye. 


Elements of Visibility 


Landmarks define a region, but 
within the region the target is dis- 
tinguished by such elements as its 
form, shadow, surface texture, and 
color. Forms identify structures ; 
shadows emphasize the forms and 
are frequently more visible than 
the object sought. The texture of 
a surface affects its brightness and 
establishes a sensitive distinction 
between bodies. Colors, on the 
other hand, fade with an increase 
of the viewer’s altitude, and minor 
differences are lost to sight. 


Site Selection 


In general new installations 
should be planned for full conceal- 
ment at the sturt. This implies the 
selection of a favorable site as well 
as the careful design of the in- 
stallation itself. Proper site selec- 
tion permits adequate dispersion 
and allows a considerable amount 
of camouflage to be ‘‘built in’’ by 
a salvage of natural surroundings. 

Dispersion is of dominant im- 
portance. On the one hand it sim- 
plifies concealment, and on the 
other, even totally without con- 
cealment, it reduces the concentra- 
tion of damage from any given 
attack. 

Rural areas have certain ad- 
vantages over urban areas because 
misses cause little damage, be- 
cause lower land costs permit 
greater dispersion, and because 
natural surroundings present a 
more innocent environment to imi- 
tate. Heavily wooded regions and 
landscapes broken with hills, 
ridges, fence lines, rocky outcrops, 
or hedges afford many features 
that facilitate the concealment of 
structural elements. Aside from 
the use of smoke and fog, the 
techniques available in such rural 
areas may be summarized as— 
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peninsula, or highway intersection 
is a hazard. 


a. Hiding in woods, or in 
brushy, mottled ground. 

b. Extending natural hills or 
cliffs over structures by means of 
dummies, or earth, or other arti- 
ficial cover. 

ce. Disguising structures to re- 
semble natural building groups in 
the vicinity. 

d. Underground construction. 
In cities, disguise must normally 
rest upon the imitation of local 
building forms. The site, either 
or the rural or urban areas, 
should be chosen for its adapt- 
ability to the prevailing patterns. 

A primary consideration in the 
selection of a site should be 
the avoidance of landmarks that 
might serve the bombardier as 
convenient references for aline- 
ment. Any prominent feature such 
as a gas holder, stream junction, 


Degrees of Concealment 


Concealment, or the reduction 
of visibility, is evidently a relative 
matter influenced by weather, sea- 
sons, the time of day, and the 
methods of observation available 
to the enemy. Concealment meas- 
ures may range from the simple 
use of dull paints on otherwise 
bright surfaces to elaborate land- 
scaping or underground work. 

For existing installations the 
simplest treatment to reduce visi- 
bility may be the mere suppres- 
sion of bright colors or sharp con- 
trasts with uniform dull coatings. 

“Second stage” concealment 
plans for existing units may in- 
volve the introduction of patterns 
designed to resemble the charac- 
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Fig. 3. Typical bombing problem 
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Figs. 4 and 5. Partial concealment is shown by camouflage treatment of model (left) with 
use of flat, irregular shapes to make one building seem to be two (right). This study is one 
of many by General Motors’ Styling Section which has been converted to "Camouflage and 


War Service Section." 


This plant has the typical identifying marks, such as: high water 


tank, high smoke stacks, railroad siding, and parking area, which are all extremely revealing 
from the air. The following models show the same plant employing each of the succeeding 


types of camouflage: 


1. Color resemblance and transplanting. 2. Color resemblance and 


dispersal illusion. 3. Color resemblance and disruption. 4. Pattern resemblance 


Figs. 6 and 7. Total concealment experiments. Trees painted on roof conform with foliage 


near the plant (left); an all-out scheme using many techniques (right). 
methods could be justified for very few plants. 


Such elaborate 
For most, inexpensive and simple camou- 


flage ideas are best 


teristic patterns of the region. 
This may not entail any additional 
cost except the slight amount in- 
volved in laying out the patterns 
and in preparing the plans. For 
example, in an urban environ- 
ment, if there is a building with 
an extensive flat roof, much is 
gained by painting imitation 
streets across it. In the country, 
however, appropriate patterns 
would resemble wooded areas or 
cultivated ground. 

More deliberate or “third 
stage” camouflage plans may in- 
volve screening and the introduc- 
tion of false forms to destroy re- 
vealing outlines. Salvaged lum- 
ber, common chicken wire, cheap 
textiles, nets, and wire guys can 
be combined in various ways to 
hide shadows or to resemble small 
buildings, structural elements, and 
even trees, if trees exist in the 


neighborhood. In a vicinity that. 


contains other natural growth, 
shrubs and vines may be used to 
great advantage in breaking an- 
gular outlines and “absorbing” 
shadows. Flat surface textures 
ean be roughened with crushed 
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rock gravel, sand, and other ordi- 
nary roofing granules, with colors 
introduced if desired. 
Aids to Concealment 

Dummy or decoy installations 
may serve either (a) to draw 
bombs away from an essential 
plant whose concealment is not 
absolutely secure, (b) to dilute 
enemy fire by offering more tar- 
gets than are actually occupied, 
(ec) to deceive the enemy with 
respect to the volume of produc- 
tion or the region under develop- 
ment, or (d) to delay and con- 
fuse the enemy bombardiers, re- 
ducing the effectiveness of their 
fire and affording more time for 
defending aircraft to go into ac- 
tion. In some cases, the decoy will 
be more plausible if it appears 
to be revealed only through acci- 
dental defect in its concealment. 
However, during the early stages 
of a conflict or in an area where 
relatively few industrial plants 
of any kind have received camou- 
flage treatment, a completely un- 
concealed dummy may be equally 
plausible. To be safe dummies 
should be from a half to three 


quarters of a mile or more distant 
from any vulnerable points. 

Smoke, and artificial fog are 
measures that may have consider- 
able application, particularly for 
existing structures so large, so 
conspicuous, or so well referenced 
that they cannot be adequately 
concealed in any other way. Re- 
ports from various sources, includ- 
ing British, have been rendered on 
the height at which fogs will lie 
or the amount of wind which they 
are able to withstand in any reas- 
onably efficient manner. It is cer- 
tain that a complete fog-out by 
means of artificial haze would be 
extremely difficult to obtain. How- 
ever, even the amount of haze 
which is normally produced over 
a region about a soft coal burning 
city such as Pittsburgh on a mod- 
erately still day will materially 
aid the concealment of large in- 
stailations by camouflage. The 
combination of artificial fog and 
camouflage is, therefore, one to 
be sought. 

Smoke- or fog-generating equip- 
ment may be permanently dis- 
tributed on all sides of an installa- 
tion, or it may be arranged in por- 
table units that can be moved to 
windward as required. 


Counter illumination is a meas- 
ure that has been proposed for 
either (a) the obliteration of 
shadow, or (b) blinding or confus- 
ing the bombardier at night. Be- 
cause of the great intensity of 
illumination needed to match sun- 
light—in the order of 10,000 foot- 
candles requiring about 1000 w. 
per sq. ft., costs for the former 
use are likely to be prohibitive. 
For the latter use, experimental 
developments do not yet promise 
success, 
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Blackout Materials 
and Window Protection 


UCH HAS BEEN written 

during the past year con- 
cerning the use of paints and other 
materials used in blacking out 
buildings, but not all of what has 
been written has been effective in 
establishing uniform methods or 
plans of procedure in blackout 
technique. After Pearl Harbor 
there was a frantic rush to black 
out anything and everything—fac- 
tories, homes, hospitals, power 
plants, ete., and for a while much 
black paint was used up rather 
uselessly and ineffectively. The 
writer recalls seeing a photograph 
showing a painter painting the 
windows of Grand Coulee Dam 
power house, from the iside! It 
is generally known now, as it was 
then, that painting windows from 
the inside causes reflecting sur- 
faces that are often more visible 
than the lighted windows them- 
selves. 

Based on experience in Eng- 
land, it is, of course, well known 
that blackout, camouflage, shatter- 
proof and luminescent paints all 
have certain amounts of usefulness 
in modern warfare as it affects 
civilians, but to what extent these 
paints will be necessary in this 
country we do not know. Black- 
out paint and other related mate- 
rials have their proper use in this 
country as well as in England for 
we are at war, but before launching 
on any large-scale blackout program 
it may be well first to get the opin- 
ion or advice of the Office of Civil- 
ian Defense or the War or Navy 
Department on the question, and 
above all, use a little common sense. 

The idea of painting windows 
black is simple, but it probably is 
too simple for most cases. Shields 
are more effective than paint. 
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Facts regarding the use of blackout paints and luminescent materials as 
well as anti-scatter treatment for glass. The widespread use of blackout 
paint is to be avoided where other, more effective methods are available. 
Luminous sheet materials are preferred over the use of luminous paints 
where this type of protection is felt necessary. Various methods are 
described for preventing glass from shattering due to explosive blasts 


More effort is involved to make 
them but, once made, they can be 
put in place or removed at will. 
There is, moreover, a realistic 
danger of large windows breaking 
due to heat, if they have been 
coated with black paint. This more 
often than not happens when a 
portion of the window is struck 
by direct sunlight while the re- 
mainder is shaded. Of course, tan, 
dark brown, and olive drab paints 
can be used with increased safety 
in this respect. The uses of paint 
to achieve blackout, however, are 
definitely limited. There are other 
cheaper and better methods, par- 
ticularly the use of shields already 


mentioned. Such shields, built of 
inexpensive composition material 
mounted on light window frames 
ean be constructed to fit snugly 
into the window casement from the 
inside. The perimeter of the shields 
can be covered with something sim- 
ilar to window stripping to insure 
snugness and prevent light leakage. 

The advantage of shields over 
paints is obvious. While a con- 
cussion results in flying glass, 
shielded windows should to a con- 
siderable, if not to a complete ex- 
tent, eliminate such danger. Shields 
will be blown inward on the floor 
and may be reinserted in the win- 
dow, thus attaining blackout again 














"| figure you could 
tie him in the boiler 
room — then you 
would always be able 
to locate it in the 
blackest blackout." 

















Fig. |. Showing the use of "Shatterbond." Here a 2-lb. lead ball, 
falling from a height of 2 ft. shattered this pane of uncoated glass 


into jagged razor-edged fragments. 


where this would be impossible 
relying on painted glass alone; also 
the plant interior would be pro- 
tected from the elements. 

Despite the advantages of using 
shields, there are undoubtedly 
many eases where the use of black- 
out paint is advisable—where it 
provides the simplest and most in- 
expensive method of blacking out 
windows. Such eases include rooms 
or buildings used as storehouses, 
places not usually occupied by 
many people. 

The colors most effective for 
such paints are black, dark brown, 
and olive drab. Such paints should 
dry with a flat finish and should 
‘‘eover’’ in one coat. Several paints 
for this purpose are available, de- 
signed for use inside and outside 
on window glass. Their usage 
should be confined to glass only. 
The black dries in about 10 hr. and 
the other colors in approximately 
6 hr. Their adhesion to glass is 
very good and they do not contain 
any ingredients that will cause 
‘‘bleeding’’ when the time comes 
to clean the windows and repaint. 

As already mentioned black 
paint applied to large plate 
elass windows is known to have 
eaused cracking of those windows 
due to the absorption of heat by 
the paint, but the risk of cracking 
ordinary window glass is small, due 
to the fact that the panes are not 
large. Naturally this hazard is re- 
duced materially in the use of other 
colors of blackout paint. It is not 
always necessary to use black and 
either the dark brown or olive drab 
may be used with much less risk of 
subsequent cracking. 

The application of paint to the 
interior of glass is lowest in initial 
cost because expensive scaffolding 
is usually not necessary. The most 
serious disadvantage of this method 
lies in the creation of a mirror-like 
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Photographs furnished by 
courtesy of The Wilbur & Williams Co. 


effect on the exterior as moonlight, 
flares or searchlights are more 
sharply reflected than by uncoated 
glass. Interior application, there- 
fore, can be considered as a partial 
blackout only. It is suitable in 
courts, light wells, ete., where sur- 
rounding walls of buildings act 
somewhat as a screen, but would 
not be considered adequate for ex- 
posed areas. 

The coating of the exterior of 
the glass with blackout paint, 
where paint is selected as an ob- 
scuring medium, prevents light 
from showing through and elimi- 
nates glare. Such coatings must 
be reasonably durable, should dry 
with a flat finish, hide in one coat 
and be readily removed when the 
necessity for blackouts has passed. 
Several paints meeting these re- 
quirements are available and are 
recommended by the Office of Civil- 
ian Defense. 

The question has been raised 
from time to time, that in order to 
get maximum light reflection on the 
interior of blackout windows, a 
white undercoat might be used on 
the exterior glass under the black- 
out paint. While this may seem 
quite logical, preliminary labora- 
tory tests indicate that in a ma- 
jority of cases there would not be 
sufficient light reflection to make 
it worth while to expend extra 
labor and materials in the applica- 
tion of this undercoat. 


Anti-scatter Treatment for Glass 


Flying glass is one of the most 
serious causes of air-raid injuries ; 
and shattered windows normally 
cause damage to equipment and 
valuable products. 

To prevent the shattering of 
glass due to explosive blasts va- 
rious methods have been devised 
to reduce this danger. One of the 
simplest used at first was the ap- 





Fig. 2. Showing the effect of the same 2-lb. ball, falling the same 

distance on a pane of glass coated with "Shatterbond." The glass is 

shattered, but note that the small fragments are held together by 
the tough, elastic, transparent coating 


plication of strips of surgical tape 
to panes of glass, but early last 
January the War Production 
Board issued a release requesting 
that surgical tape not be used for 
this purpose. The reason, of course, 
is obvious; surgical tape is far too 
valuable a commodity to be used for 
strengthening window glass, since 
it has more important medical 
uses. Various other methods are 
more effective than the use of sur- 
gical tape. 

Several methods make use of 
sheets of material cemented to the 
glass with an adhesive or a liquid 
material applied with a spray or 
brush. It should be distinctly un- 
derstood that these treatments will 
prevent glass from flying in splin- 
ters but cannot be relied upon to 
prevent breakage. They will often 
reduce extensive breakage by dis- 
tant blast effects. 

In selecting a window treat- 
ment to reduce the effect of splin- 
tering, the following should be con- 
sidered : 

(1) Tensile strength or exten- 
sibility. 

(2) The material should ad- 
here strongly to the glass. 

(3) Both material and adhesive 
should retain their properties for 
a reasonable time under exposure. 

The material applied to the in- 
side of the glass may be in sheets 
or in strips. 

The following material may be 
considered for use on glass: 

(1) Paper—Papers that are 
thick and tough are preferable to 
thin paper. Papers reinforced 
with a mesh of cotton, linen, hemp, 
or other fiber are superior to other 
types. It is important that the 
adhesive should remain tacky and 
not become brittle after being ap- 
plied. Suitable adhesives are ordi- 
nary flour paste or paper-hangers’ 
paste with 5 per cent of glycerin 
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or molasses added, or gum arabic 
with 5 per cent of glycerin added. 

(2) Cardboard—Where perma- 
nent obscuration is permissible an 
all-over covering of cardboard will 
be satisfactory. Adhesives may be 
one of those used for paper but 
should be stronger. 

(3) Textile materials—Textile 
materials used as an all-over coat- 
ing consist of two types: Those 
which give permanent obscuration 
and those which admit a certain 
amount of light. The former may 
consist of burlap pressed into a 
bituminous emulsion painted all 
over the glass. Where the admis- 
sion of a certain amount of light 
is desired, textile materials may 
be used in strips on the inside of 
the glass and spaced not more than 
6 in. each way. 

(4) Transparent wrapping 
films—Materials of this type usu- 
ally admit a large proportion of 
light but are not generally as re- 
sistant to splintering as the textile 
materials when the latter are prop- 
erly applied. Some transparent 
fillers, however, are reinforced 
with fabric mesh which improves 
their strength. There are three 
principal types of this material 
which are obtainable. 

(a) Cellulose nitrate film, 
known as ‘‘celluloid’’ which is 
reasonably strong but not recom- 
mended due to its inflammable 
properties. 

(b) Cellulose film, consisting 
of two types, ‘‘coated’’ or mois- 
ture proof, which should not be 








used, and ‘‘uncoated.’’ The un- 
coated is satisfactory and can be 
detected by moistening when it 
curls and softens slightly. It burns 
like newspaper when set on fire. 
Suitable adhesives are clear gum 
with 15 per cent of glycerin added, 
and gelatin or gum arabic dissolved 
in hot water with 15 per cent of 
glycerin added. 

(ec) Cellulose acetate film— 
This material does not take fire 
and in burning, melts and drops. 
Gum is not suitable for applica- 
tion. If an adhesive is not rec- 
ommended by the manufacturer, a 
mixture of 9 parts of molasses and 
1 of warm water may be used. 
Where the glass has been frac- 
tured or dislodged, a cellulose ace- 
tate film, reinforced with fine wire 
mesh, will provide a translucent 
flexible substitute material for 
glass. 

6. Liquid coatings—Many va- 
rieties of composition are available 
for window coatings, some of 
which are transparent and others 
which have colored pigment to 
give obscuration. Flexible glues 
such as ‘‘bookbinders’ glue’’ may 
be used, but a number of com- 
mercial coatings also are availa- 
ble. The effect of one of these, 
‘*Shatterbond,’’ made by the Wil- 
bur and Williams Co, of Boston 
is shown in Figs. 1 and 2. This 
material can be brushed or sprayed 
on the glass. The following claims 
are made for it by the manufac- 
turers: 1. It transforms ordinary 
glass into a safety glass. 2. It dries 


Fig. 3. A photograph taken in the dark showing the use of "Conti-Glo" P-10, a luminous 
sheet material made by the Continental Lithograph Corp. 
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in a few minutes and can be used 
on the inside or outside or both. 
3. Exceptional adhesion to the glass 
—tensile strength 3000 to 5000 psi 
—highly flexible. 4. Is non-yellow- 
ing and resistant to abrasion. 5. Is 
inexpensive—average cost for a 
5 by 3 ft. window 10 to 20 ct. 6. Is 
also available in various colors in- 
eluding black. 

Many compositions include rub- 
ber as an ingredient, but only those 
compositions containing vulcaniz- 
ing ingredients are likely to have 
desirable qualities. 

It is impossible to predict the 
probable effective life of these coat- 
ings under various conditions. 
When evidence of deterioration 
oceurs the old coating should be 
removed and replaced. 


Luminescent Paints and Materials 


Various luminous paints and 
sheet material are available to pro- 
vide a small amount of light dur- 
ing blackouts. These materials 
enable people to find their way 
about during blackouts or locate 
quickly important facilities and ob- 
jects. While they differ consid- 
erably in their chemical make-up, 
most of these materials behave 
similarly. After brief exposure to 
daylight or strong artificial light, 
they glow in darkness for several 
hours and can be seen easily; yet 
they do not throw off light rays 
and, therefore, are not visible from 
the air in bombing raids. 

These materials serve two broad 
purposes. Small strips of certain 
types can be placed on any object 
making them easy to find even in 
pitch darkness. Other types can 
be made into directional signs and 
the lettering will be very clear 
against the luminous background. 

For general use, the luminous 
sheeting is simpler to use than the 
luminous paints. Such material 
comes in sheets or rolls and. it can 
be cut to fit whatever the require- 
ments may be. In no sense must 
these products be considered a 
complete answer to all blackout 
lighting problems. They do, how- 
ever, cause certain objects to be- 
come visible when the lights go out 
and for that reason they are very 
useful. Some of these luminous 
sheet materials have been used for 
many years in making advertising 
posters and to produce unusual 
stage lighting effects. 

Luminescent materials are of 
two classes, fluorescent materials 
and phosphorescent materials. The 
first, fluorescent materials, glow 
only during the time they are ex- 
posed to the harmless and invisible 
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near ultraviolet radiations now 
commonly referred to as _ black 
light. These are most advantageous 
for the solution of many problems 
of seeing in the blackout, for they 
may be turned on or off at will 
by simple control of the source of 


invisible black light radiations 
used for their activation. A good 
deal of time will elapse, however, 
before black light equipment in all 
the forms desired can be made 
available on the wide scale neces- 
sary. A disadvantage of their use 
is the fact that they would be use- 
less in times of emergency when 
the power supply might be cut off. 

Much more common, and more 
useful at the present time are the 
phosphorescent materials which 
glow in darkness following activa- 
tion by exposure to visible light. 
Such materials are sometimes de- 
scribed as being capable of ‘‘stor- 
ing’’ light and releasing it in 
darkness. Wall and ceiling panels 
of these materials properly ar- 
ranged and activated, emit suffi- 
cient light for emergency illumina- 
tion of rooms, corridors and stair- 
ways. 

The use of these luminous ma- 
terials has been suggested on con- 
trol boards and control knobs and 
levers of important equipment in 
power stations and _ industrial 
plants. To a certain extent such 
applications might prove useful, 
but all these materials attain max- 
imum luminescence only in com- 
plete darkness and this is a con- 
dition that is not likely to prevail 
in important plants even during 
blackout. After all, there is little 
danger from ordinary lighting or 
shielded lights in the interior of 
a plant which itself is adequately 
blacked out by means of covered 
windows or skylights. Lumines- 
cent materials can, however, be of 
value in the identification of ma- 
chines and passageways around 
machines so as to prevent accidents 
during blackout periods. 

While phosphorescent paints 
are available, care should be used 
in selecting them as they are some- 
times difficult to apply and not 
always as satisfactory as luminous 
sheet material. Even the manufac- 
turers of these paints advocate the 
use of prepared sheet material 
wherever possible. Quoting from 
the advertising literature of one 
concern that makes both sheet and 
paint—‘‘accordingly we urge that 
those interested in phosphores- 
cense use their ingenuity not in 
solving the problems of building a 
light source, but instead of devis- 
ing ways and means for utilizing 
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the factory built completely fab- 
ricated luminous sheets for their 
particular application. If the 
problem, for example, is to render 
a door knob visible in darkness, 
why spend hours covering it with 
undercoat, heavy applications of 
luminous paint and _ protective 
overcoatings? Why not take 5 min. 
to cement a piece of luminous sheet 
on the door behind the knob? Here 
the knob will show up in silhouette 
against the luminous ground and 
the luminous area will be wash- 
able, stable, of maximum bright- 
ness and not subject to wear. 

The technical aspects of lumi- 
nous materials, their composition 
and characteristics are necessarily 
complex and an understanding of 
them is not needed in their appli- 
cation, but a few facts may be of 
interest. 


Classes of Phosphorescent Coating 


Phosphorescent coatings for ex- 
ample fall into two general class- 
ifications, the Type A which have 
a high brightness during the first 
few minutes after excitation ceases 
and whose useful afterglow is rel- 
atively short, usually 2 hr. or less, 
and, Type B, characterized by a 
relatively low brightness shortly 
after excitation ceases but has a 
long afterglow, usually 10 to 12 hr. 

Type A phosphorescent pig- 
ments in most common use are 
zine sulfide or zine and cadmium 
sulfides, and the Type B are cal- 
cium sulfide, strontium sulfide or 
combinations of the two. All phos- 
phorescent pigments are relatively 
coarse in particle size since their 
phosphorescence depends upon a 
coarse, crystalline structure. They 
cannot be ground on a tightly-set 
roller mill or a stone mill without 
a serious loss in their phosphor- 
escent efficiency. They are best in- 
corporated in vehicles by stirring, 
mixing, or on a very loosely set 
roller mill. The range of phos- 
phorescent colors is_ relatively 
small, Type A pigments usually 
having a green, yellow or orange 
phosphorescence, and Type B a 
violet blue or bluish green phos- 
phorescence. The color of the ma- 
terials in visible light is a dull 
white, with a grayish or yellowish 
tinge. Because of their extreme 
coarseness, phosphorescent coat- 
ings do not have very high hiding 
or whitening power, and occasion- 
ally white pigments such as titan- 
ium oxide, lithopone, or zine sulfide 
are blended with them to supple- 
ment these characteristics. At times 
tinting pigments or dyes are added 
to modify their color in visible 





light or their phosphorescent color. 
Inert extenders may be added to 
improve the physical properties of 
the liquid paint. Such additions 
should be avoided if at all possible, 
since they tend to decrease phos- 
phorescence. Because of their ex- 
treme coarseness, all phosphores- 
cent pigments have poor gloss 
characteristics, and a marked tend- 
endecy toward settling. 

Type A pigments behave in 
paint vehicles in a manner similar 
to lithopone and zine sulfide. Type 
B pigments are quite reactive and 
are also extremely sensitive to 
moisture, which destroys phosphor- 
escence. They must be stored in 
moisture-proof containers and must 
be used in coating compositions 
in such a way as to be protected 
from moisture. Under some condi- 
tions of exterior exposure in cer- 
tain vehicles, there is a tendency 
for Type A pigments to darken 
with accompanying loss of phos- 
phorestence. From the standpoint 
of toxicity, these phosphorescent 
pigments are no more hazardous 
than other pigments regularly 
used in paints. It must be empha- 
sized that this report does not 
apply to radioactive materials. 

It is difficult to make phosphor- 
escent coatings comparable in ap- 
pearance to ordinary paints be- 
cause of the coarseness of the pig- 
ments, and the lack of color range 
both in phosphorescent and in vis- 
ible light. Paints made with these 
pigments have poor glow; also 
rapid and hard settling. The Type 
B pigments must be protected from 
moisture by a clear film of vehicle, 
or a layer of glass or other trans- 
parent covering. 

Phosphorescent coatings are 
used because of their afterglow. 
However, the intensity of this af- 
terglow is quite low and its dura- 
tion is limited, so that the coatings 
are not always so useful as is de- 
sired. The intensity of the after- 
glow, immediately after activation 
ceases, is between 1 and 10 per 
cent of the fluorescent intensity 
during activation. Phosphorescent 
coatings are therefore useful only 
under conditions of extreme dark- 
ness and ean generally be detected 
only when the eye has become 
adapted to the darkness. 

Phosphorescent coatings gener- 
ally require an appreciable time 
of activation to come up to full 
intensity. In the case of Type A 
materials this time may be from 
10 sec. to 1 min., and for Type B 
materials ‘from 1 to 10 min., de- 
pending on the intensity of the 
light source. 
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Maintenance of 
Protective Lighting 


Protective lighting belongs to a phase of plant protection that is somewhat 
apart from the classes of plant protection considered in the other articles 
in this section, but since it is part of the whole system of plant protection 
this consideration of the maintenance of protective lighting systems is pre- 
sented here. Modern protective lighting systems represent a substantial 
investment and it is quite as important to: maintain them properly as it is 
to maintain any other expensive equipment used on a power system 
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ECRET AGENTS of the Axis 

—with wire cutters in their 
pockets, dynamite in their satchels 
and murder in their hearts—are 
not the worst enemies of protective 
lighting systems. Actually, if the 
effectiveness of a protective light- 
ing system is broken down, it will 
most likely be the combined effect 
of commonplace hazards to which 
all outdoor lighting systems are ex- 
posed—dirt and bugs, burned out 
and blackened lamps, circuit fail- 
ures, and deterioration through ex- 
posure. 


When you consider that an ac- 
cumulation of dirt and bugs within 
a luminaire may absorb 50 per cent 
or more of the light generated, that 
one or two burned out lamps may 
darken the stretch of fence so as 
to necessitate a man standing by 
that location all night long, that a 
circuit failure may plunge a whole 
area into darkness and require 
hours or days to locate and repair, 
that excessive corrosion may re- 
quire the purchase of considerable 
quantities of renewal parts the 
purchase and installation cost of 
which might readily be saved— 
then it becomes obvious that some 
maintenance is necessary. Actually, 
a modern protective lighting sys- 
tem represents a substantial in- 
vestment and involves a good deal 
of high performance equipment 
which, in its own way, is as effi- 
cient as a modern aircraft engine. 
Such a lighting system deserves 
reasonable maintenance, as a safe- 
guard of the investment. Such 
maintenance will not prove to be 
unduly burdensome or unduly ex- 
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pensive if done systematically—in 
fact, a systematic maintenance pro- 
gram will undoubtedly keep the 
system in better condition at less 
eost than is possible in any hap- 
hazard scheme of keeping the sys- 
tem going. 

Let us consider some of the pos- 
sibilities for obtaining these de- 
sirable results. 

Group Replacement of Lamps 
Recommended 

After the first few hundred 
hours, a protective lighting sys- 
tem will have a lamp out some- 


where quite frequently if lamps 
are operated to burnout. In addi- 
tion to involving a good many 
miles of travel for the replacement 
of these lamps, there is a serious 
loss of protection where the burn- 
out occurs. Also it should be recog- 
nized that some lamps outlive their 
usefulness; their light output de- 
ereases through filament evapora- 
tion and bulb blackening to a point 
where they should be replaced. 

A practical answer to this is 
group replacement of lamps. Ac- 
cording to this practice, lamps are 
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Fig. |. 


Typical circuit map. Showing the layout of a manufacturing establishment pro- 


tected by a modern protective lighting system. The pole numbers correspond to the numbers 
on the work report shown in Fig. 2 
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replaced throughout the system 


periodically, according to a sched- ure: 


ule. All used lamps are brought 
into the shop for examination, and 
any considered suitable for fur- 
ther use are set aside for replace- 
m-nts of the early burnouts in the 
group just installed and for use 
in less vital and more easily ac- 
cessible circuits. 

The interval between group re- 
placements is determined, first, by 
the type of lamp used; second, by 
the actual burning hours per night 
or per week; and third, by the 
per cent lamp outages one is will- 
ing to tolerate. Any type of lamp 
can be group-replaced, but since it 
is usually true that the cost of re- 
placing a lamp exceeds the value 
of the lamp, usually it works out 
to be economical to use the so- 
called group-replacement type of 
lamp, which is expressly designed 
for about 50 per cent greater life 
than ordinary lamps, at the ex- 
pense of a small increase in lamp 
wattage. 

Obviously, there is consider- 
able variation in the burning 
hours seasonally, which the re- 
placement schedule will have to 
take into account. The date on 
which the replacement should be 
made can be calculated closely 
enough, or time meters can be 
connected to the circuits to show 
the actual burning hours. 

Even with group replacements, 
there are likely to be some failures 
before the next replacement date. 
Total burning hours between re- 
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PAIRS NOT MADE ; OTHER 
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Fig. 2. Typical work report form 


placements should be set so that 
the premature failures do not ex- 
ceed about 10 per cent of the 
lamps in service. A smaller figure 
can be set if a somewhat greater 
lamp cost can be tolerated; or it 
may be worthwhile to allow dif- 
ferent tolerances for different cir- 
cuits, depending upon their re- 
moteness. 

Incandescent lamps have a 
rated average laboratory life, and 


Fig. 3. All the materials needed to clean luminaires. |, two tubs; 2, a highly soluble 
neutral soap; 3, a board to cover soap solution tub with a circular hole about 10 in. in 
diameter; 4, D-50RI Novalux or comparable cleaner for Alzak aluminum; 5, several soft cloths 


74 


it is suggested that three-quarters 
of the laboratory life rating be 
taken initially as the burning 
hours between group replace- 
ments. This can be adjusted as 
experience is obtained. 

Not only is it possible to make 
important savings in labor, tires, 
and gasoline through group re- 
placements, but the method sets up 
a service schedule on which rou- 
tine inspection and maintenance 
can be superimposed. Group re- 
placement of lamps, therefore, be- 
comes the most important basic 
step in setting up a systematic 
maintenance system. 

When group replacements of 
lamps are made, examine each 
luminaire for the following: 

1. Internal and external clean- 
liness. 

2. Condition of glassware; re- 
place any found cracked or 
broken. 

3. Condition of insulators; re- 
place any found damaged. 

4, Condition of gaskets; repair 
or replace any found defective. 

5. Condition of sockets and re- 
ceptacles; replace any found 
burned or broken. 

6. Condition of wiring; tight- 
en or repair any found faulty. 

7. Lamp focus and luminaire 
position ; readjust if necessary. 

It is a simple matter to check 
the luminaire on all these counts 
whenever a lamp is replaced. In 
fact, starting with good equip- 
ment, it should be true that. the 
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maintenance work to be done at 
the time of lamp replacements 
amounts to little or nothing more 
than wiping out the interior of 
the fixture. It is quite possible that 
any necessary repairs can be done 
at that time if the service truck 
is stocked with a small quantity 
of the principal renewal parts 
(glass globes, insulators, sockets, 
film cutouts, ete.). 


No effort seems too great for 
a bug who wants to see the inside 
of a luminaire or floodlight. Globe 
or lens holders that are opened 
for re-lamping seem to be the fav- 
orite point of entry and it may be 
observed that gasket deterioration 
has a good deal to do with the rate 
at which bugs accumulate inside 
the luminaire. Factory sealed 
elobeholders are much better in 
this respect; but if this type is not 
used, it will be necessary to see 
that gaskets are renewed fre- 
quently enough to keep the equip- 
ment tight. 

Be sure that the openings 
through which external wiring en- 
ters the body of the luminaire are 
eaulked, that unused wire open- 
ings are plugged, and that a small 
quantitv of copper or steel wool 
is stuffed in the pipe bracket, if 
one is used. 

These same means are also ef- 
fective against the entrance of 
water and dirt. The slope of the 
pipe bracket supporting the lumi- 
naire should be checked ocecasion- 
ally as sometimes a pole settles 
and slopes the bracket toward the 
luminaire. It is preferred that the 
bracket slope downward toward 
the pole at about 5 deg. from the 
horizontal, to conduct any mois- 
ture away from rather than into 
the luminaire. 

Normally, wiping out the in- 
terior of the luminaire with a 
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solution 
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Immerse the reflector globe assembly in the soap solution; 
rotate to wet all surfaces thoroughly inside and out. Drain out soap 


REVERSE SIDE 
Fig. 4. Typical service record form 


clean cloth when _ re-lamping 
should be sufficient on a _ well- 
sealed luminaire. However, if ac- 
tual washing is required—it may 
be on the outside if not the inside 
—a lukewarm water solution of a 
highly soluble neutral soap should 
be used. If Alzak finished alumi- 
num reflectors are involved, a spe- 


cial cleaner may be required for 
the obstinate spots that the soap 
solution will not remove. General 
Electric Type D-50R1 is such a 
cleaner containing a moderate 
quantity of mild abrasive and 
liquid wax. Strong acid or alka- 
line cleaners or coarse abrasives 
should not be used. 


Fig. 6. Place on board and rub all surfaces with a cloth soaked in 


the soap solution. A bristle brush may be used on outside 
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Dampness, salt fog, acid fumes 
and coal smoke sometimes cause 
decomposition of metal parts. 
Paint should be applied to protect 
exterior surfaces that need it. 
Such paint should be carefully 
selected for durability and expo- 
sure to weather and the operating 
temperatures of the device. 

An essential part of the plan 
is some way of assuring that the 
inspection is actually made at the 
time of lamp replacement. For 
that purpose, it is suggested, first, 
that each pole in the outdoor 
lighting system be numbered, and 
second, that a work report form 
be made which the service crew 
chief has to fill out and turn in 
each time he does anything on any 
of the outside lighting equipment. 
Because there may be occasional 
service calls at other times, it may 
be desirable to set up a work rec- 
ord for each luminaire on which 
the information from the work re- 
port is posted. This will reveal 
any particularly troublesome 
piece of equipment which can 
thereupon be carefully investi- 
gated. 

It will usually expedite gen- 
eral or special maintenance trips 
to have a map of the property 
showing the number and location 
of each pole as well as the location 
of transformers, control appa- 
ratus, fuses, ete., and such land- 
marks as will enable the workman 
- to go directly to any desired point 
without necessarily following the 
circuit around the property. The 
map might well show the sizes of 
lamps, fuses, and film cutouts re- 
quired at each location. 

Figures 1, 2 and 3 contain sug- 
gestions for report form, record 
forms, and map. 


Transformer and Control Equipment 
Maintenance 

As a part of the general main- 
tenance program, it is advisable 
to check up on the lighting system 
transformer equipment occasion- 
ally. It is very essential that 
proper voltage or current be sup- 
plied to the lamps if the expected 
light output and lamp life are to 
be obtained. In the case of a mul- 
tiple system, it is possible that 
other loads added to the circuit 
or to the primary supply may sub- 
stantially reduce lamp voltage. 
Thus it is worthwhile to check the 
voltage at several points with the 
lamps burning, every 6 mo. or so. 
In the case of series circuits, the 
lamp current is held constant by 
a constant-current regulating 
transformer; but this, too, might 
well be checked once a year. 
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An important but often ig- 
nored check point for trans- 
formers and oil switches relates 
to the quantity and quality of in- 
sulating oil. There is the possi- 
bility of deterioration of quality 
through condensed moisture and 
sludging which, if allowed to be- 
come extreme, can be expected to 
result in a burnout or serious dam- 
age to the apparatus. All such 
apparatus is provided with con- 
venient oil drain and sampling 
plugs by which a small quantity 
of oil can be withdrawn for analy- 
sis; and it is a simple matter to 
remove the cover to see that the 
oil level is where it should be. 

As in the case of luminaires, it 
becomes much simpler to know 
what was done and when it was 
done if suitable records are kept. 
The record kept for each trans- 
former might well indicate its 
tvpe and rating, name of manu- 
facturer, location, and date in- 
stalled. Space should be provided 
for entry of inspection and main- 
tenance records so that the his- 
tory of a device can be studied 
if desired. This may be very use- 
ful if operating difficulties appear 
repeatedly or if relocation of 
equipment or system changes be- 
come desirable. 

For the interest of those who 
may have had no previous expe- 
rience with series outdoor lighting 
circuits, here are a few pointers 
on maintaining service. 

Where burned sockets and re- 
ceptacles are encountered, the 
most common cause is the use of 
an improper film cutout or a piece 
of dielectric material which actu- 
ally has no protective value. In 
years past, service men have been 
known to substitute all manner of 
materials — matchsticks, friction 
tape, cigarette papers, ete.—which 
obviously cannot function in the 
safe, protective manner of a 
proper disk or film cutout. There- 
fore, it is very essential that serv- 
ice crews be provided with suffi- 
cient quantities of proper film cut- 
outs so that there will be no ex- 
euse for such substitutions. 

A well constructed series cir- 
cuit is satisfactorily free of circuit 
faults, but if it should happen that 
circuit outages develop to a serious 
extent from broken connections, a 
practical help in locating the 
faults is available. By providing 
for grounding the circuit at in- 
tervals of, say, 4% mi. and at either 
side of the constant-current trans- 
former secondary, open-circuited 
portions of the line can be shorted 
through ground and the section of 


the circuit where the open circuit 
has occurred may thus be located. 
An examination of the wiring in 
each luminaire then follows. 

The means used to ground cir- 
cuits may be primary cutouts.with 
disconnecting blade doors. One 
side of each cutout is connected 
to the circuit and the other side 
to ground, the door being carried 
in the service truck. Or, it is pos- 
sible to use an ordinary street 
lighting luminaire hood with a 


rail 


re 


Fig. 7. Tungsten oxide from exploded lamps 

or other substances not already loosened can 

be removed by scrubbing with D-50RI 

(G.E.) Novalux or comparable cleaner on a 
damp cloth 


series receptacle permanently con- 
nected into the circuit. This is 
plugged into a series socket with 
insulated flexible cable connected 
to a ground rod provided for the 
purpose. 

Considering the fact that series 
circuit voltages are about the 
same as primary distribution volt- 
ages, it is generally advisable that 
no work be done on equipment 
connected to the series circuit un- 
til the circuit has been de-ener- 
gized. A most satisfactory way to 
assure this is to remove the door 
of the fuse cutout in the circuit 
supplying the constant-current 
transformer. Even with this as- 
surance, workmen should handle 
these series circuits as if they 
might become energized at any 
moment. Electric utility compan- 
ies have operated high-voltage 
series circuits successfully ever 
since the beginning of electric 
street lighting, but that depend- 
ability and safety has involved, 
among other things, insistence on 
strict observance of safety rules. 
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What the OPERATOR 


Wants to Know 


HEN PURCHASING steam 

generators, it is customary 
for buyers to specify the outlet 
steam temperature desired, and re- 
cently in most cases, there has been 
a further request that the tempera- 
ture be maintained from full load 
down to some percentage thereof. 
Most inquiries also give the feed- 
water temperature, but frequently 
omit to state how this temperature 
varies with load. The designer of 
the unit must in his calculations 
assume the method of burning the 
fuel and the excess air that will 
result, so that the mass flow of fur- 
nace gases through the convection 
surfaces may be known. 


Part IIl.* Steam temperature and combustion control as influenced b 
economics, fuel and load conditions with particular reference to suc 
operating variables as: furnace and superheater cleanliness; distribution 
of radiant and convection surfaces; entering gas temperature; mass gas 
flow through the convection boiler surface; feedwater temperature; 
coal fineness and burner maintenance; and control facilities provided 
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In other words, the amount of 
fuel to be burned for a given 
amount of steam depends upon: 
the feedwater temperature; the 
outgoing steam temperature; and 
the efficiency of the unit. The out- 
going steam temperature will de- 
pend upon: pressure; gas tempera- 
ture; gas mass flow through the 
convection superheater, or the heat 
head available to the radiant super- 
heater; and the cleanliness of all 
heat absorbing surfaces. 

The designer’s job is to choose 
these variables in accordance with 
the available apparatus and condi- 
tions, and if he does this correctly, 
then the operator has been pro- 


vided with an apparatus with 
which he can obtain what he has 
asked for. He cannot, however, 
obtain this without considerable 
effort and careful supervision of 
operation. 

For instance, the satisfactory 
operation of the burners may de- 
pend upon the proper operation of 
the pulverizers and will certainly 
affect the accumulation of dry or 
wet slag on the furnace walls. This 
accumulation in turn affects the 
heat absorbing capacity of either 
the radiant superheater or the 
water walls. This in turn materi- 
ally affects: the temperature of 


*Part I, with Figs. 1 and 2, appeared on p. 60 of the September issue 
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Fig. 4. A long accidental station trip-out of a single 1250 Ib. boiler 
and a single-shaft condensing turbine (with no steam bypass) fol- 


lowing a steady load period 

This should be of interest to those concerned with the effect of 
rapid temperature-changes on turbines. For about 15 min. after the 
trip-out the steam temperature dropped but little, and had the turbine 
been put back into service within this time, it would not have been 
subjected to a temperature change exceeding 35 or 40 deg. F. The tem- 
perature dropped suddenly when it did start down, however, and in 
the 25 min. before steam was readmitted, the temperature went down 
to 750 deg. F. There was no way to increase this temperature, ause 
the fires had been extinguished and there was no outlet for steam 
except to the one turbine. 

An attempt was made to start the turbine with 750 deg. F. steam 
(4:35 to 4:45 A. M.), which is undesirable, as far as the turbine is con- 
cerned. A small steam-flow was continued for about 10 min. and the 
throttle was closed with the turbine kept on the turning gear until 
7:15 A. M. It was then put back on the line with 660 deg. F. steam, 
and the steam flow was increased from 0 to 30 per cent within a min- 
ute or so. This was maintained for about 35 min., during which the 
temperature climbed back up to 725 deg. F. From then on, load and 
temperature were gradually increased to full load conditions. 
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and Part II, with Fig. 3, on p. 70 of the October issue. This material 
was presented by the author extemporaneously before the Metropolitan 
Section of the A. S. M. E. and the informal style of the oral presenta- 
tion has been retained. Parts I and II and the first page of Part III 
served as a general introduction to the “look at the record” part of the 
talk in which slides, made from operating records, were used to illus- 
trate specific points of good and bad operation. 
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Fig. 5. A short accidental trip-out of a 900 Ib. single boiler-single 


turbine (condensing) plant with no steam bypass 

Following an accidental trip-out, the steam flow dropped from 90 
to 10 per cent in about 5 min., during which time the temperature 
dropped from about 870 to 860 deg. F. The flow was re-established to 
the turbine and back up from 10 to 55 per cent in the next 5 min., dur- 
ing which time the temperature dropped to approximately 860 deg. F., 
and continued to drop (at this 50 per cent flow) for about 25 min. or 
until 9:30 A. M. It had then reached 815 deg. F., but from then on it 
gradually picked up as the load was increased from 56 to 100 per cent. 
Notice that the steam temperature overshot the normal operating level 
of 880 deg. F., between 10:60 and 10:10 A. M., going as high as 925 deg. 
F. before being brought back to 885 deg. F. for normal operation. This 
= of events produced no outward signs of difficulty in the 
urbine. 
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Fig. 6. Another accidental trip-out in a 1250 lb. topping plant with 
two boilers and one turbine, where considerable quantities of steam 
can be used for purposes other than the topping turbine 


The steam flow was reduced from 95 to 25 per cent almost instantly, 
but the station has other uses for steam, so that the flow was not 
reduced to zero, even though the turbine throttle valve was closed. 
This condition continued for approximately 1 hr., during which the 
temperature dropped from 925 to 750 deg. F. Beginning at 10:40, the 
turbine was loaded quite rapidly, so that by 11:30 A. M. the unit was 
back to full load. In this case the topping turbine was able to stand 
this change in temperature without external signs of difficulty. This 
chart shows very clearly the lag in steam temperature change behind 
With the 25 per cent of flow it took almost 40 min. for 
the temperature to reach its minimum at 750 deg. F. 


the steam flow. 


gases entering the convection su- 
perheater. 

Not only the temperature avail- 
able, but also the gas mass flow 
passing through the convection 
superheater, is entirely dependent 
upon combustion conditions. There- 
fore, the methods of control will in 
large measure determine the accu- 
racy with which superheated steam 
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Fig. 7. Starting conditions are materially 

improved if a bypass is available. This chart 

shows a 900 Ib. single boiler-single turbine 
(condensing) plant coming on the line 


This plant is so arranged that the boiler 
can be brought up to partial load by the use 
of a bypass, through a reducing valve, to the 
headers in the old station. This made it pos- 
sible to bring the boiler load up to 25 per cent 
and the steam temperature from 550 to 740 
deg. F. before opening the turbine throttle. 
If the turbine is being started from cold, this 
is of little consequence, but is important in 
starting the turbine after a relatively short 
shutdown when temperature conditions in the 
turbine favor the steam at a temperature 
higher than would be possible without the 
bypass available. Some designers believe this 
is a desirable arrangement, and have even 
considered house turbines as a means of ab- 
sorbing a certain amount of heat from the 
boilers before starting the main turbine. 
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temperature can 
be maintained. 
Another im- 
portant item 
frequently over- 
looked is the fact 
that the heat put 
into the steam 
for a 1250 Ib., 
950 deg. F. job 
may be as much 
as 25 per cent of 
the total heat in- 
put to the unit. 
To do this the 
superheater has 
been placed 
nearer or partly 
in the furnace. 
It is therefore 
more sensitive to 
furnace condi- 
tions. Add to 
this the fact that 
the specific heat 
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of steam at 1400 lb. and 950 deg. F. | 
is only 0.6 of a B.t.u. per pound per 
degree difference, and it is easy to 
see that it takes only a small amount 
of heat to produce a degree differ- 
ence in temperature in this range, 
and the result is greater difficulty 
in controlling temperature. 

Accurate control is of course 
desirable, but it is difficult to obtain. 
There is no denying the fact that 
in modern practice it is much more 
important to be accurate in steam 
temperature, since 950 deg. F. is 
approaching the limit on available 
material, both in the turbine and 
in the superheater. This does not 
minimize the necessity for seeking 
this goal, but emphasizes that it 
can be done only by proper design 
and eternal vigilance, and the latter 
is up to the operator. 

The steam temperature desired 
by a power plant designer is usu- 
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Fig. 8. Starting cycle in a 1250 Ib. topping plant, with two boilers and one turbine, as the 

second boiler is cut in to carry the morning load. Left, original operation with automatic 

combustion control and manual temperature control. Right, operation as improved by 
experience and the use of manual control of both combustion and temperature 


In this plant the load cycle requires reduc- 
tion to less than half generator output each 
night. To maintain high steam temperature 
at less than half load on the generator, the 
operator chooses to run one boiler at night 
within its temperature control range and at 
full 925 deg. F. temperature. In the morning 
when the generator load is to be increased 
rapidly, a problem arises in connection with 
steam temperature to the turbine resulting 
from the cold boiler coming on the line. This 
chart shows conditions on one characteristic 
morning start-up while the two boilers were 
on automatic combustion control and manual 
temperature control. This chart is from an 
early stage in the operation of this new sta- 
tion. Note that the turbine had been operat- 
ing during the early morning hours at ap- 
proximately 900 deg. F. at the throttle. Just 
before the second boiler was brought on the 
line, the temperature at the turbine was 925 
deg. F. at about 5:45 A. M. No. 2 boiler, which 
had been on the line at night, was operating 
at 93 per cent of full load. No. 1 boiler at 
zero flow was put on the line at 6 A. M. and 
the steam temperature was 570 deg. F. Notice 
the bad swings in excess air for boiler No. 2 
under automatic control. 

Number 1 boiler increased from zero to 28 
per cent flow in about 10 min. No. 2 dropped 
from about 93 per cent to 70 per cent flow and 
the temperature on this unit decreased to 840 


from 925 deg. F. The mixture from the two 
boilers produced steam at 750 deg. F. at the 
turbine throttle. This sudden drop from 910 to 
740 deg. F. in perhaps 5 min. is a condition 
which the turbine designers desire to elim- 
inate. It took about 1 hr. 20 min. for the 
throttle steam to again reach its design tem- 
perature of approximately 900 deg. F. 

Curves at the right show the same station 
after improvements in operating technique 
had been worked out. More accurate control 
of combustion conditions and of load adjust- 
ment on the two boilers is noticeable, and 
produced a considerable improvement as far 
as temperature shocks to the turbine are con- 
cerned. During this load change cycle both 
combustion and temperature control were on 
manual operation. The boiler in operation, 
during the night, was kept at substantially 
constant load and not permitted to drop either 
in flow or in temperature. The excess air 
swings have been eliminated, as compared 
with earlier operation. The oncoming boiler 
increased in its output temperature from 575 
to 900 deg. F. in about 1 hr. 15 min. and the 
drop in throttle temperature started at 900 
instead of 925 deg. F. and dropped only to 
840 deg. instead of 750 deg. F., characteristic 
of the previous method of bringing on the 
cold boiler. The temperature to the turbine 
recovered in 40 min. instead of 1 hr. 20 min., 
all of this indicating an improvement in oper- 
ating technique. 
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Fig. 9. Steam temperature variation held to plus or minus about 
6 deg. under steady steam flow to a condensing turbine with con- 
stant load 


This plant operates at 900 Ib. 925 deg. F., one boiler and one tur- 
bine, and the chart shows conditicns under automatic combustion and 
temperature control. In this instance the temperature control is by 
manipulation of dampers at the outlet of the superheater and the gas 
bypass section. 
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Fig. 10. Good temperature regulation in an industrial plant with 
violent load swings as contrasted to the constant load in Fig. 8 


This chart was taken from a 750 lb. 750 deg. F. unit supplying a 
single turbine on a steel mill load. The load swings violently, as is 
characteristic of such industrial loads, and special provision was made 
on this unit for steam temperature control by means of an interstage 
cooler in the superheater circuit. 
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Fig. 11. Wide load swings in a 1250 Ib. installation, three boilers 
and one topping turbine, showing operation with manual and auto- 
matic (after 8:00 A. M.) control 


The frequency. of load swings is such that automatic control as 
applied in this instance is unable to keep up with the situation. The 
resulting swing in steam temperature shown on the left between 5 and 
8 A. M., swinging as it does between 850 and 950 deg. F., must throw 
a considerable burden upon the metals in the superheater, upon the 
turbine, and upon the valves and piping. These temperature changes 
of 100 deg. result from load swings between 60 and 90 per cent. The 
period from 8 A. M. to 12 M., shows similar conditions when the auto- 
matic combustion control was replaced by manual control. A part of 
the improvement in temperature is due to a reduction in size of the 
load change, apparently because, under manual control, hunting bé- 
tween three boilers was largely eliminated. This illustrates the prob- 
lem facing a plant designer who must determine what type of control 
is feasible for the expected conditions, and must also consider what 
fluctuations in flow and temperature will be acceptable to the turbine. 
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Fig. 12. Effect of furnace wall deslagging and feedwater tempera- 
ture on a 900 Ib. unit under steady load conditions 


This unit normally operates without either hand or mechanical 
cleaning in the tangent-tube walled furnace head of the convection 
superheater. In order to show the effect of removing the very small 
amount of dry sponge ash that is usually present in that location, 
tests were made and the results shown by the curves. At about 95 
per cent full load the unit had been operated over several days dur- 
ing a series of tests, and then special effort was made to clean these 
furnace walls. The result is shown at the right hand side of the curve 
indicating a drop in temperature from about 896 to 883 deg. F., with 
all other conditions constant. This is a modest example of the effect 
of cleaning furnace walls ahead of superheaters. There are many 
jobs in which a change in steam temperature from 50 to 75 deg. can 
be made by manipulating the slag covering on the furnace walls, 
either by. the volition of the operator or by natural conditions result- 
ing from changes in load. Under circumstances where such wide 
variations in temperature result from variations in slag conditions, 
the method chosen for controlling steam temperature must ebviously, 
be of large capacity, or suitable control will not be obtained. 

If a gas bypass damper is used, it must be not only able to handle 
changes in temperature resulting from changes in load but also to 
care for variation in slag conditions and, if at all likely, also to 
care for changes in feed temperature and in excess air. A bypass 
damper, to provide full temperature at low load with a clean boiler 
and the same temperature for full load with a dirty boiler, would 
have to be larger than is usually physically possible. Other means 
of controlling this wide range of heat absorbed in the superheater 
can be provided, but the resulting design must be considered in the 
light of its cost, and any design must be made with a full realiza- 
tion of conditions of excess air and slag which will actually exist. 

The curves also show conditions on the same unit when different 
feedwater temperatures are provided. During this series of tests, 
one of the stage heaters was out of commission a portion of the time. 
Note that the feed temperature to the economizer dropped from 
about 420 to 300 deg. F. at a load of about 75 per cent. The steam 
temperature increased 20 deg. in spite of the fact that the dampers 
were changed to largely offset the effect. The bypass damper was 
opened from 45 to 85 per cent and the superheater damper was throt- 
tled about 1° ver cent. Actually the design temperature for this unit 
is 915 deg. F., showing that the temperature resulting from lower- 
ing the feedwater was acceptable with no greater damper manipu- 
ation. 

ere a wide range of load with constant superheat is desired, 
it frequently is desirable to alter the excess air and resulting mass 
flow of gas through the superheater to obtain the desired heat ab- 
sorption. This increase in excess air increases the dry gas loss at 
the boiler outlet but in the lower load range this is not a large item 
and in some instances the value of higher steam temperature at the 
low load is greater than the cost. This is an effective means fre- 
quently used even though not originally provided for in the design. 


Fig. 13. (Right) 
Poor temperature 
regulations on a 1250 
Ib. unit while the au- 
tomatic combustion 
control was having 
difficulty in propor- 
tioning the fuel in- 
put to the steam load 


On Boiler No. 1 
the air-flow pen was 
constant because of 
manual control, 
whereas on Boiler No. 
2 the steam flow and 
air flow rapidly fluc- 
tuate over a consid- 
erable range. While 
in general the air 
flow moved in the 
same direction as the 
steam flow, there was 
a sufficient lack of 
synchronization, so 
that (as shown by 
the S8.H. outlet curve) 
the temperature from 
Boiler No. was 
swinging over a much 
wider range than from Boiler No. 1, with no change in excess air but 
with some change in steam flow. The fuel input is necessarily tied in 
with secondary air, if desirable combustion conditions are to be 
maintained, but, unless these two are synchronized, the resulting 
swings in steam temperature may be greater than desired. Ordinarily 
such variations amounting to nearly 70 deg. are not acceptable. 
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Fig. 14. Temperature regulation difficulties in this single boiler- 
single turbine plant under changing load due to poor secondary air 
conditions under manual control 


Even with constant steam flow from 6 to 8 A. M., the attempt of 
the automatic control to maintain constant steam pressure resulted in 
variations of steam temperature from 874 to 935 deg. F. The largest 
swing was just before 5 A. M. and resulted from overshooting the 
temperature mark with the rapid increase in load from 30 to 80 per 
cent. This is a condition very difficult to control. The chart shows, 
prior to 5 A. M., ragged temperature regulation over rather large 
changes in load, although it represents what is considered fairly good 
practice in a great many stations. It is not, however, as good as 
possible nor equal to what many expect. 
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Fig. 15. Wide but gradual load changes in a 1250 Ib. single 
boiler-single turbine unit under manual control showing the lag in 

temperature after load changes 

Note the lag in temperature after a sudden load decrease at 12:05 
P. M. and the corresponding lag when the steam flow was increased 
from 28 to 65 per cent between 12:50 and 1:20 P. M. It took from 1:20 
to 2:30 P. M., or 1 hr. 10 min., to equalize combustion conditions and 
to bring out the stored heat, in order to establish equilibrium, so that 
the steam temperature would return to normal at 65 per cent load, 
at which it normally is at design temperature. The temperature re- 
mained at 890 to 900 deg. F. from 2:30 to 3:15 P. M. (at approximately 
65 per cent load). Then dropped some 35 deg. in 30 min. after a sudden 
increase of steam flow from 65 to 95 per cent. In this plant manual 
control could have been faster, but the customer considers this good 
and prefers to run slightly under, rather than overshoot, the mark 
after sudden changes in load. 
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Fig. 16. In this 1250 Ib. topping installation, three boilers per turbine, temperature regulation was materially improved by shifting fre- 
quency regulation from the high-pressure (left) to the low-pressure (right) generating units. 


In this plant automatic combustion con- 
trol was in use and the topping turbine was 
connected with automatic frequency regula- 
tion for a system in which the load swings 
were large. This imposed an especially severe 
duty on the boilers, which, as the chart on 
the left shows, resulted in wide swings in 
temperature from 825 to 975 deg. F. with 
steam flow changes in the order of from half 
to full load. These conditions were very se- 
vere, both on the superheater and on the 
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turbine, and have since been changed by 
improvement in control and also by shifting 
from frequency regulation on the high-pres- 
sure turbine to such regulation on the low- 
pressure turbines, which have considerably 
more total capacity. 

The chart on the left shows the same 
plant, still with automatic combustion con- 
trol but with frequency regulation on the low- 
pressure turbine. Note that the load from 8 
to 11 A. M. is much more constant on steam 
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flow and the temperature is largely between 
875 and 910 deg. F. The period between 6 and 
7 A. M. shows overshooting the temperature 
to 950 deg. F. with an increase in steam flow 
from 40 to 90 per cent. The rapid decrease in 
temperature from the high of 950 to the low 
of 830 deg. F. shows the effect of overshooting 
the control to reduce the temperature, and 
only after about an hour, at 7:30, were con- 
ditions ironed out to maintain a fairly good 
superheat control condition. 
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Fig. 17. Good temperature regulation in a single boiler-single turbine plant under variable (left) and constant (right) load conditions 


On the chart at the left the ioad was vary- 
ing between 50 and 90 per cent in periods of 
15 min. Temperature was between 886 and 
$30 deg. F., or plus 30 and minus 10, for the 
worst or very sudden load change at about 
5:10 A. M. With normal variation in load or 


80 


slow changes, as indicated between 1 and 3:30 
A. M., the temperature was maintained well 
within the plus or minus 10 deg. This unit 
operates with an interstage cooler between 
two sections of the superheater. The chart 
was taken while the unit was on automatic 


control. The chart at the right shows a much 
more steady load condition, varying between 
about 78 and 88 per cent of load. Temperature 
changes at the worst varied plus 12 and minus 
15 deg. and, in general, plus or minus 6 deg. 
from the 900 deg. F. for which control was set. 
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Fig. 18. Three charts showing operation of large 1250 Ib. slag tap units (two boilers in parallel on one topping turbine) under load 


change during a normal cycle 


The curve on the left shows conditions 
under a gradual eae yg in load from 90 per 
cent to 0 in about 3.5 hr. Hae os —- 
temperature remained at 900 F. for 
reduction from 90 to 65 per cent + the first 3 
hr. The load ge gee more rapidly, from 65 
per cent to 0 in 45 min., and the temperature 
followed very closely down to 725 deg. F. It 
then remained above 700 deg. F. for nearly 2 
hr., because the well-insulated pipe, where 
the thermometer was located, showed no de- 
crease in temperature because there was no 
steam flow. At 5:45 A. M., when the steam 
was again drawn from the unit, the tempera- 
ture dropped very quickly from 715 to 600 deg. 


ally a matter of economics, but also 
involves an evaluation of the oper- 
ating effect of the chosen tempera- 
ture upon the steam-generating 
unit, and upon the turbine and 
other related equipment, such as 
valves, piping, etc. 

Principal variables affecting 
superheat temperature are: (1) 
Cleanliness of the furnace; (2) 
available heat head to the radiant 
superheater; (3) temperature of 
gases entering the convection su- 
perheater; (4) cleanliness of the 
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F. and then picked up quickly with the in- 
crease in load, until at 65 per a load the 
temperature had recovered to 800 deg. F. On 
the reducing load cycle, the temperature was 
up to substantially 900 deg. F. at the same 
apd cent of full load, this clearly showing the 
ag in temperature behind changes in output. 

The middle curves are from the same unit 
on the same day but with a very steady load 
ranging only 5 per cent above and below a 
median line of 80 per cent load. The tem- 
perature gradually increased during the first 
4 hr. of this period because-equilibrium had 
not yet been reached on the increasing load 
cycle. It did reach this equilibrium for the 


superheater; (5) gas mass flow 
through the convection surface; 
(6) feedwater temperature; (7) 
character of ash and slag as it 
affects heat head in the furnace 
and absorption characteristics of 
radiant and convection superheater 
and boiler surface; (8) design ar- 
rangement provided for controlling 
temperature; and (9) load on the 
unit. 

To follow back through the 
ramifications that affect these items 
would add up to an imposing list, 
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Fig. 19. Large slow load swings (left) and slow load drop followed by a rapid pick-up on 
a 1250 ib. unit with dry-bottom furnace pay sere in parallel with another to supply a topping 
turbine 


A wide variation in gue, flow with rapid 
in Loe gy from 56 to 86 per cent in as 


the left. 7 resulting temperature curve is 
pr mag with changes of plus 15 and minus 
2 deg. below the 916 deg. F. for which opera- 
tea was set. Notice the increase in tempera- 
ture from 892 to 918 ae. F. that occurred dur- 
ing the decrease in steam flow, between 2 and 
3 A. M. and Someinianene following a — 
increase in steam fi that occurred at 
A. M. Again at 3:40 A. M. the load {woth 8, 
very rapidly, the temperature increased 
from 895 to 900 deg. F. over the same period. 
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Curves on the right show the same unit 
oad, 


again with a higher peak | up to 110 per 
cent, with a maximum steam a ne a of 
935 deg. F. Temperature was tained 
above 906 deg. F., A agg with the drop to 58 
per cent of full load. Throughout the wide 
change in rating between 1: 30 and 4:45 P. M. 
the temperature was 15 Soe. above and 15 deg. 
below the median line of 920 deg. F. Note the 
rather violent changes in steam flow between 
6 and 7 P. M. with the temperature curve 
showing less violent fluctuations resulting in 

1” deg. mg ne 10 deg. below the 920 des. 

F. median line 


(left), with the load coming on (center) and under rapidly swinging loads (right) 


last 3 hr. on this curve and with substantially 
constant load shows a maximum temperature 
variation of 30 deg. below and 20 deg. above 
900 deg. F. 

Curves on the right show the same unit 
later in the day with a more violently swing- 
ing load but over relatively small per cent 
change of about 15 per cent. The tempera- 
ture follows up and down swings of load with 
short repetitive swings in temperature of 10 
deg. above and 25 deg. or so below 900 deg. F. 
This unit has a gas bypass damper and was 
operating under automatic control for both 
combustion and temperature. 


most of which are in the control of 
the operator but some of which are 
controlled by load requirements, 
the factors which make purchasing 
agents buy fuel as they do, and the 
wisdom of the plant designer who 
chose the instruments and the com- 
bustion control equipment. 

Changes in fineness of coal 
brought about by wear of pulver- 
izers, performance of the soot blow- 
ers or the hand lancing program, 
the maintenance on the burners, 
the maintenance of the feedwater 
heating equipment, and the quality 
of the feedwater treatment, are 
examples of the items directly un- 
der the control of the operator 
which largely affect the results. 

Figures 4 to 19 on the following 
pages illustrate both good and bad 
operation and show how perform- 
ance is affected by the variables 
mentioned above. These charts 
made from operating records cover 
steam temperature conditions for 
many types of installation. Some 
are good and some are bad. Some 
of the bad ones have since been 
made better. In some case’ the de- 
signer has made the improvement 
and in many cases the operator has 
been able to learn the tricks of the 
particular equipment and by care- 
ful attention materially improve 
the results. 

My conclusions on temperature 
control, made from many observa- 
tions on many units operating 
under various conditions, are: 

(Continued on page 120) 





Fig. 1. Standby power equipment 

at the DeLaval Steam Turbine Co., 

showing battery, motor-generator 
set, and controls 


Emergency Power Supply 


for Continuous Machining 


HE PROCESS of gear cutting 

now turns out pinions and 
gears which are so mathematically 
exact that they are capable, with 
only small losses, of transmitting 
torques and horsepowers considered 
impossible a few years ago. 

Much of the success which has 
attended the use of these modern 
gears is attributable not alone to 
the precision and exactness of 
method of manufacture, but also to 
the continuity of operation which 
accompanies the final cut. It has 
long been known that if the process 
of making the final cut on a gear 
is interrupted, there is a change in 
the profile of the face of the tooth 
being worked upon. This consti- 
tutes an imperfection and, if a per- 
fect product is desired, the gear 
may have to be recut or scrapped. 

Imperfection of this kind usu- 
ally occurs when there is a small 
amount of backlash between the 
driving motor and the cutter and 
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Motor Division, General Electric Co. 


also in the gear train that drives 
the gear itself. No matter with 
what care this backlash is taken up, 
the imperfection results. 

To prevent possible damage to 
very large marine gears and to pre- 
vent loss in time and money due to 
spoilage, Gilbert Smith, chief elec- 
trician of the DeLaval Turbine Co., 
asked the cooperation of the Gen- 
eral Electric Co. and the Edison 
Storage Battery Co. in developing 
and furnishing a standby power 
system which would be so auto- 
matic in operation and so trust- 
worthy that in the event of failure 
of the normal power supply it 
could be relied upon to take over 
instantly the power supply to the 
gear-cutting motors. This equip- 
ment was to be so designed that on 
the return of the normal power 
supply the changeover would be 
made with equal reliability and 
smoothness, Further, it was stipu- 
lated that the subsequent recharg- 


ing of the storage battery to replace 
the energy taken out during a 
power interruption should be com- 
pletely automatic and performed in 
the shortest possible time consistent 
with good practice. 

To meet these needs the system 
shown in Fig. 1 and outlined in 
Fig. 2 was developed. The power 
supply is a 3-wire, d.c., system with 
230 v. across the outside legs of the 
circuit and 115 v., each side to neu- 
tral. It is fed from a privately 
owned generating plant which also 
supplies power to various other 
departments in the factory. 

It should be explained here that 
storage batteries have been used for 
quite some time as an instantly 
available source of emergency 
power for applications such as 
these. The system described here, 
however, is novel in the method of 
applying storage batteries. 

Referring to the wiring diagram 
(Fig. 2), the power from the 3-wire 
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Fig. 2. Wiring dia- 
gram of automatic 
standby power equip- 
ment for gear hob- 
bing operation at 
the DeLaval Steam 
Turbine Co. 


system comes through contactors 
3 and 4, and the gear cutter motors 
(not shown in the diagram) are 
connected to the 3 conductors at the 
bottom of the diagram marked 1. 
Some of the gear cutter motors are 


on one side, some on the other, and . 


some across the outside legs of the 
system. It was necessary, therefore, 
to duplicate the control (Fig. 3) so 
that the two sides of the system 
would be balanced, particularly 
during a time of power interrup- 
tion and also because of the differ- 
ence in the flow of power to and 
from the storage batteries on each 
side of the neutral. The two bat- 
teries marked B and B' are always 
in series with the armatures of the 
two generators 12 and 13, while the 
motor driving the two generators, 
or being driven by them is shown 
at 9 in Fig. 2. 

Referring to the top of the dia- 
gram, attention is called to the 
relay, 5, whose operating coil is 
across the outside legs of the sys- 
tem, normally 230 v. This relay is 
so adjusted that it drops out at 
approximately 222 v. and comes in 
again at a few volts higher. Its 
function is to open or close relay 6 
which in turn controls several cir- 
cuits. 

From this point on, without re- 
ferring to the numbers on the wir- 
ing diagram, this relay when its 
operating coil is opened, drops out 
the two normal supply contactors, 
transfers the point of voltage regu- 
lation from the two batteries to the 
two sides of the 3-wire system feed- 
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ing the gear cutter motors, and 
then changes the value of the regu- 
lated voltage from the normal 150 
to the ‘‘emergency’’ 115. 


As a result of these almost in- 
stantaneous connection changes, 
each battery now passes from 
charge to discharge at a voltage 
considerably higher, on each side 
of the system than is required. The 


Fig. 3. Close-up of control panel for standby 

power system at the DeLaval Steam Turbine 

Co. Shown are the Meyers, under-voltage 

relay, disconnect contactors, and Diactor 
voltage regulators 


two generators now change from 
‘boosters’ to ‘buckers’ thereby 
maintaining 115 v. on each side. 
As the battery continues to dis- 
charge, its voltage slowly decreases, 
and eventually reaches a value at 
which time no ‘buck’ is required. 
With this system, it is even pos- 
sible to maintain 115 v. (on each 
side) when the battery voltage 
falls below that figure and when 
this happens each ‘bucker’ reverses 
its function and becomes a 
‘booster’ again. 

When normal power supply re- 
turns, a reversal of this sequence 
of operation ensues, starting at the 
relay 5 which closes its contacts. 
However, when the battery begins 
to charge, the current is no longer 
the small amount which, before the 
power interruption, was sufficient 
to maintain it ready for an emer- 
gency, but is at a higher rate based 
on the number of ampere-hours just 
taken out. In this way, the battery 
returns to a fully charged condi- 
tion in a relatively short time, the 
current decreasing as the charge 
progresses. 

This system has proved to be 
eminently successful. Since its in- 
stallation there have been several 
occasions, rather widely spaced in 
point of time, when the battery has 
automatically taken over the load. 
Only because an operator happened 
to be looking at the apparatus was 
the changeover noticed. Already, 
it is reported that more than half 
the total installation price has been 
saved by this equipment in that it 
has taken over the load of the gear 
cutting motors at a time when the 
most careful finishing cuts were 
being taken. 


SHATTERED BELIEF 


Another popular belief about 
lightning has been shattered by 
research engineers. Contrary to 
general opinion, lightning strokes 
are more severe at low altitudes 
than in high mountainous regions, 
according to an A.I.E.E. report by 
L. M. Robertson of the Public 
Service Company of Colorado, 
W. W. Lewis of the General Elec- 
tric Company’s Central Station 
Engineering Department, and C. M. 
Foust of that company’s General 
Engineering Laboratory. The re- 
port concludes a five-year study of 
lightning and corona currents on 
the Colorado Public Service Com- 
pany’s Shoshone-Denver 100-kv. 
transmission line,. which runs 
through the heart of the Rocky 
Mountains. 
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Instrument Aids for 
Turbine Operation 


By H. C. WERNER and G. V. KRENIKOFF* 





Built with precision accuracy, the modern steam turbine, though immense in 
size and weight, and a giant in power, must maintain its accuracy of construc- 
tion throughout its life of operation. To this end, supervisory instruments have 
been developed which are infinitely more sensitive to operating conditions 
than the human senses can ever be. In this article, the authors outline the 
need for ‘several of the newer types of supervisory instruments and explain 
briefly their principles of application and operation. Instruments dealt with are 
the spindle eccentricity meter, cylinder expansion meter, shaft vibration meter 
and the spindle position meter. Details of design and construction are described 





HE MODERN steam turbine 

is a precision-built machine 
and requires a certain amount of 
eare and attention which is fully 
described in the operating instruc- 
tions. In addition to following 
these rules, the well managed power 
plant maintains a set of perform- 
ance records, as for example, those 
furnished by temperature, pres- 
sure, flow, and other recorders. 
The purpose of these records is 
two-fold: to furnish data for the 
systematic management of the 
plant and to maintain a constant 
check on the operation of the vari- 
ous units. 

It is needless to emphasize here 
that the optimum performance of 
a turbo-generator unit must be 
accompanied by a sound mechani- 
eal condition of its parts and 
elements, if economical, safe, and 
reliable operation is to be accom- 

*Both authors are associated with the 
Westinghouse Electric & Manufacturing Co., 
Mr. Werner in the Research Laboratory at 
East Pittsburgh, Pa., and Mr. Krenikoff in 


the Engineering Department at South Phila- 
delphia, Pa. 
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plished. This rule applies to all 
power equipment, and the burden 
of keeping a check on such things 
is placed on the operating force. 
This problem in the case of the 
turbine is simplified, if not solved, 
by the use of a set of instruments 
which are described in this article. 
To begin, let us consider the aspects 
of our problem. We are to start 
and operate a turbo-generator unit. 
The machine may have been shut 
down for only a few minutes or 
possibly several weeks, and the 
precautions necessary in starting 
will be influenced by the history of 
the shutdown. It is common ex- 
perience that if a turbine spindle 
is allowed to remain stationary for 
any length of time after a shut- 
down, it will cool off more rapidly 
at the bottom than at the top, and 
this uneven cooling results in a 
warped or bent spindle. If an 
attempt is made to bring the ma- 
chine up to speed with the spindle 
in this condition, it will run rough; 
and if allowed to come up to full 
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Fig. |. Diagram showing application of spindle eccentricity meter 


speed, the resulting vibrations may 
be so large as to cause serious dam- 
age to the spindle, bearings, and 
other parts. 


Detection of Warped Spindle 


Thus the first concern of the 
operator before admitting steam to 
the turbine is to check the straight- 
ness of the spindle. This can be 
done by placing a dial indicator 
against the spindle while it is 
slowly rotated by the turning gear. 
All modern larger size turbo-gen- 
erator units are equipped with this 
motor-driven device, the primary 
function of which is to keep the 
spindle turning slowly in order to 
insure uniform temperature and 
relative straightness during shut- 
down periods. 

The point of application for the 
dial indicator should be some dis- 
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Fig. 2. Wiring diagram of eccentricity meter 


tance axially from the bearings be- 
cause the spindle bends with the 
bearings as nodal points, as shown 
on Fig. 1. If the spindle is not 
straight, the indicator will give one 
high and one low reading every 
revolution, and in this manner 
measure the eccentricity or outage 
of the spindle at that particular 
point. If the eceentricity is beyond 
a satisfactory limit, it is necessary 
to start the machine with steam 
and roll at slow speed. As soon as 
steam is admitted to the turbine, 
the cooling process is reversed and 
the spindle gradually becomes uni- 


POWER PLANT ENGINEERING 





formly heated, straightening out in 
a relatively short time. As the in- 
dicated eccentricity becomes less, 
the speed -of the turbine can be 
increased. 

Perhaps nothing could be sim- 
pler than the use of a dial indicator 
as described. But this requires 
attention on the part of the oper- 
ator who already has many other 
tasks on hand when siarting. Fur- 
thermore, if full use is to be made 
of such information, it should be 
recorded at regular intervals, and 
this would require even more of the 
operator’s time. Here, then, good 
use can be made of a type of 
‘‘supervisory’’ instrument called 
the Spindle Eccentricity Meter. 
This meter will record and indicate 
on a conveniently located instru- 
ment board, the outage of the tur- 
bine spindle at the point where the 
so-called ‘‘pickup’’ coils are lo- 
eated. These are usually placed 
near the free end of the spindle 
extension, where the effect of bend- 
ing is greatest. 

The eccentricity meter employs 
the electromagnetic principle, ex- 
tensively used by Westinghouse, 
for measuring small distances accu- 
rately. Two iron cored pickup coils 
are located diametrically opposite 
one another with respect to the tur- 
bine shaft (see Fig. 2), and each 
is separated from the shaft by an 
air gap. The iron core, together 
with the air gap and shaft, com- 
pletes the magnetic path, and the 
inductance of the coil is a function 
of the magnitude of the air gap. 
The coils are assembled so that the 
air gaps are equal when the spindle 
is straight. Under this condition 
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Fig. 3. Application of © 
expansion meter 


the impedances of the pickup coils 
are also equal and the bridge cir- 
cuit of which both coils are a part, 
is balanced. 

When the spindle is bent, how- 
ever, one air gap becomes shorter 
while the other becomes longer, and 
the impedances of the correspond- 


ing coils inerease and decrease 


respectively. The bridge circuit is 
now periodically unbalanced with 
rotation of the spindle and the re- 
sulting center leg current operates 
the indicating or recording meter 
showing the outage or eccentricity 
of the shaft in thousandths of an 
inch. The eccentricity meter, there- 
fore, not only replaces the conven- 
tional dial indicator, but, in addi- 
tion, is much more convenient and 
gives a permanent record. 


Cylinder Expansion 

The second aspect of our prob- 
lem during starting and operation 
of the turbo-generator is thermal 
expansion of the casing or cylinder. 
As soon as steam is admitted to the 
machine, heat is absorbed by differ- 
ent parts and expansion results. 
If the expansion proceeds in an 
orderly manner, i.e., in such a way 
that the relative position of turbine 
parts remains unchanged, then we 
have no reason to be concerned. 

To allow freedom for such an 
expansion in large turbines, one 
end of the machine is anchored to 
the foundation, while the other end 
is allowed to slide in an axial direc- 
tion (see Fig. 3). To preserve the 
alinement of the turbine bearings 
the sliding pedestal is guided along 
a well lubricated key located in the 
pedestal base. A continuous mo- 


tion of the pedestal as it slides 
along the base is a good indication 
that the expansion is proceeding in 
a normal fashion. 

Although such free expansion 
is necessary, it, however, is not 
sufficient to insure trouble-free 
starting. As various parts of the 
turbine start to expand, they may 
do so at different rates. For ex- 
ample, the spindle will expand 
much faster than the casing. This 
differential expansion may in ex- 
treme cases cause actual interfer- 
ence between the moving and sta- 
tionary parts. At low speeds such 
rubs can be detected easily with a 
listening rod. These rubs may 
cause local heating and result in 
spindle distortion with subsequent 
vibration. 

Uneven expansion of the casing 

may cause misalinement of the 
bearing supports with the same re- 
sults. Thus the rate, the extent, and 
the continuity of the turbine expan- 
sion all become important informa- 
tion. This information can be 
supplied by another type of super- 
visory instrument called the Cylin- 
der Expansion Meter. The expan- 
sion meter makes a continuous 
record of the relative displacement 
of the sliding pedestal with respect 
to its base and thus gives the actual 
overall expansion of the casing as 
a function of time. 
_ This instrument is very simple 
in construction, employing the well 
known syncrotie position indicator 
principle. It consists of two small 
poly-phase induction motors, the 
stators of which are wound for 
single-phase and the rotors 3- 
phase. With the rotors intercon- 
nected electrically and the stators 
connected to the same source of 
single-phase power, the receiver 
rotor will follow the rotation of the 
transmitter rotor. For the expan- 
sion meter application the transmit- 
ter is mounted on the pedestal base, 
see Fig. 3. By means of a rack and 
arrangement any relative motion 
between the pedestal and pedestal 
base results in a corresponding 
rotation of the transmitter rotor. 
This rotation is duplicated by the 
receiver motor which is located in 
the recorder and is geared to the 
recording pan, Fig. 4. 

It is preferable that the meter 
be of a recording type since the 
rate of the expansion is just as 
important as the magnitude. A 
glance at the recorder chart will 
instantly give this information to 
the operator. Any sharp discon- 
tinuity in the line drawn on the 
chart will indicate that the pedestal 
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Fig. 4. Cylinder expansion meter, sections and wiring diagram 


is binding or that the expansion 
is restrained, and this condition 
indicates a probable distortion to 
the casing. A common cause of 
such a record is lack of lubrication 
at the sliding mechanism. © 


Checking Turbine Vibration 


In the previous discussion, em- 
phasis was placed on the undesir- 
ability of spindle vibration. It is 
common knowledge that an abnor- 
mal vibration could, in time, cause 
serious damage to bearings and 
even produce fatigue failures. It 
follows, also, that if such a condi- 
tion developed, there would, no 
doubt, be a corresponding gradual 
drift in the vibration values at 
different points on the machine. 
By watching the vibration over a 
period of time, the operator not 
only has a constant knowledge of 
the vibration condition, but is also 
warned by any abnormal changes 
which may be taking place. If a 
change occurs rapidly, the oper- 
ator can sometimes detect the 
change without the aid of an in- 
strument. On the other hand, if it 
is very gradual, the effect may not 
even be noticed by the most experi- 
enced operator. Herein lies the 
desirability of a recording instru- 
ment. 

Many operators realize the im- 
portance of periodically checking 
the vibration of the machine. This 
is usually done by placing a port- 
able vibrometer on the pedestals 
at regular time intervals and not- 
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ing the readings. Such a proced- 
ure naturally takes a considerable 
amount of the operator’s time and, 
what is more important, supplies 
only intermittent data. 

The supervisory Shaft Vibra- 
tion Meter is a decided improve- 
ment over this method. First of 
all, it picks up the vibration where 
it originates at the spindle. In the 
past, when the majority of units 
in operation were 1800 r.p.m. ma- 
chines, the method of measuring 
vibration from the bearing cap or 
pedestal was considered adequate 








l 


and quite satisfactory. Since these 
machines have heavy spindles, 
vibration is readily transmitted 
from the spindle to the pedestals. 
With the modern 3600-r.p.m. ma- 
chine the situation is different. The 
spindles of these machines are 
much smaller, particularly those of 
the high-pressure turbines. At the 
same time the cylinders and pedes- 
tals are relatively heavier to with- 
stand the higher steam pressures. 
For this reason the effect of spindle 
vibration on the pedestals is usually 
negligible. This experience has 
proved the inadequacy of pedestal 
or bearing cap vibration measure- 
ments and as a result, shaft vibrom- 
eters were developed for this 
type of machine. The measure- 
ments of vibration are made at sev- 
eral convenient points along the 
spindle, usually at each main 
journal. 

The operation of the shaft 
vibration meter is as follows: 

The pickup frame ‘‘1’’ bolted 
to the turbine pedestal (see Fig. 5) 
supports the shoe ‘‘2’”’ on a shaft 
rider through springs ‘‘3’’ and 
‘*4??. These springs also supply the 
necessary force to hold the shoe 
against the rotating shaft under all 
conditions of vibration. The pickup 
coil ‘*5’’ is connected to and vi- 
brates with the shoe through the 
connecting rod ‘‘6’’. The coil is 
located in a magnetic field supplied 
by a permanent magnet ‘‘7’’ and 
by virtue of its motion generates a 
voltage proportional to the product 
of the amplitude and frequency of 
vibration. The magnet assembly is 
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Fig. 5. Shaft vibration meter 
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seismically supported in the frame 
by four flat springs and is prac- 
tically motionless in the direction 
in which vibration is measured. 
The shoe rides on the shaft just 
outside of the bearing and receives 
sufficient lubrication from the bear- 
ing discharge. 

The general voltage is fed into 
an electrical integrator and ampli- 
fier. The integrator serves to make 
amplitude readings independent of 
the frequency or r.p.m. of the ma- 
chine and, therefore, proportional 
only to actual amplitude at any 
speed between 600 to 4000 r.p.m. 
The integrated and amplified cur- 
rent is then fed to a recorder which 
is calibrated in thousandths of an 
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Fig. 6. Wiring diagram of spindle position 
meter 


If several pickups are used on 
the same unit, the record of each 
station is made on a common chart 
in successive and periodic intervals, 
the length and order of which is 
determined by the setting of a pro- 
gram timer. 

If an occasion arises where the 
operator is interested in one par- 
ticular station, he may use a selec- 
tor switch which provides means 
for cutting out the timer and con- 
necting the pickup in question to 
the metering circuit. 


Spindle Position Must Be Accurate 

Another instrument on our 
supervisory list is the Spindle 
Position Meter. To allow for manu- 
facturing tolerance and differential 
expansion in the turbine, axial 
clearances between rotating and 
stationary members are provided. 
Any axial spindle motion relative 
to adjacent stationary parts in ex- 
cess of these clearances would result 
in a rub, and it is the function of 
the thrust bearing to hold the spin- 
dle within these limits. Besides 
providing means for the location 
of the spindle, the thrust bearing 
must also take any unbalanced 
axial loading. As the electrical 
load on the machine changes, there 
will be a corresponding change in 
the thrust load, causing a small 
displacement of the spindle. These 
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spindle displacements are of inter- 
est to the turbine operator, because 
through them he can detect an 
abnormal thrust loading, as is 
sometimes caused by the formation 
of a deposit of foreign matter on 
the blading of the spindle. Through 
them he may also detect any wear 
that may appear in the thrust 
bearing itself. 

Measurement of spindle posi- 
tion is, therefore, on the list of 
desirable data that the operator 
should keep. An ‘‘end’’ or spindle 
micrometer is usually supplied with 
the machine, and there is no diffi- 
culty in using it for this purpose. 
As with the other supervisory in- 
struments, however, the spindle 
position meter will record the de- 
sired data in more convenient form 
and supply the operator with the 
history of the performance. 

Operation of the spindle posi- 
tion meter is based on the same 
electro-magnetic principle as that 
used for the eccentricity meter. 
The pickup coils, however, are now 
arranged so as to measure axial 
motion of the spindle, Fig. 6. Since 
we are interested in measuring the 
position of the spindle thrust collar, 
it is desirable to locate the pickup 
coils as close to this collar as pos- 
sible in order to avoid possible 
differential expansion errors. In 
an actual installation a soft iron 
dise bolted to the end of the shaft 
rotates between the two coils, and 
any axial motion of the rotating 
dise with respect to the station 
coils is recorded. 

The instruments described above 
should not be considered as a stand- 
ard set. Also, the name ‘‘Super- 
visory Instrument’’ should not be 
reserved for just these four units. 
It is quite conceivable that instru- 
ments with different functions or 
modified function of those listed 
above may be desirable or even 
needed in the future, and the choice 
of instruments should be governed 
by the conditions of service. Con- 
sidering the needs of an average 
commercial installation, the above 
instruments are at the present time 
considered most desirable from the 
standpoint of quick starting and 
safe operation. 

Usefulness of these instruments 
is of even greater scope than im- 
plied in the preceding discussion. 
Practically all of the instruments 
can be, and some are, equipped with 
an alarm circuit with limit contacts. 
The contacts are set for values be- 
yond which sustained operation is 
considered unsafe. Thus, if any of 
the above measured functions ex- 


ceed the set limit, an alarm is 
sounded warning the operator of 
the existing condition. In this way 
an additional automatic safeguard 
is provided. 

While the addition of supervis- 
ory instruments cannot be consid- 
ered a substitute for intelligent 
operation, it is a definite step to- 
ward a better control. 

Finally, it should be emphasized 
that the addition of such equipment 
as the shaft vibration meter and 
spindle position meter does not pre- 
suppose that a failure or accident 
will develop. On the contrary the 
principle value of these instruments 
is realized by the fact that another 
step is being taken in the direction 
of greater plant safety, the impor- 
tance of which is fully appreciated 
by power plant engineers. Further- 
more, while it is true that equip- 
ment insurance acts as a buffer in 
time of trouble, any relatively small 
investment, in an instrument whose 
function is to forestall such trouble, 
may eliminate costly time delays 
and do much to maintain the 
smooth uninterrupted service de- 
manded from the modern power 
plant. 


CORRECT VISCOSITY 


In BUYING oils, be sure they 
contain no animal fats. Under 
ordinary conditions an oil having 
a viscosity of not less than 200 at 
100 deg. F., and a low cold test, 
is found to give the best results. 
Sometimes, however, operating con- 
ditions are severe and the rings 
may leak. Under these conditions, 
an oil with a viscosity of 450 or 
500 may be necessary. 

Neither oil color nor density 
signify as specific properties in the 
selection of a lubricant, for, when 
light, heavy or medium oils are 
mentioned, they are concerned only 
as to viscosity. Light means low 
viscosity and heavy means high 
viscosity. Excessive friction may 
result from the use of an oil of 
either too high or too low viscosity. 
Too high a viscosity will give a 
good oil film, but the friction in the 
oil itself will be excessive. If the 
viscosity is too low the oil film may 
be broken. 

All lubricating oils should be 
filtered before use and the oil 
should be used as thin as possible 
to retain a perfect film. If this 
procedure is followed, your lubri- 
eation problem is practically solved 
and will go a long way toward 
eliminating carbon deposits. 
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By Anthony A. Fette 


Consulting Engineer, Cincinnati, O. 


Institution 


HETHER a plant should 

make its own power or buy 
it has been a perplexing problem 
to many plant owners and opera- 
tors. On one hand we have the 
advocates of purchased power who 
show very convincingly that it is 
best to stop operating a power 
plant and buy power. These men 
have something to sell, and to sell 
it they must be convincing. On the 
other hand, the engineers in the 
plant.,are in favor of continuing 
to make power, but many of them 
are doing things rather than talking 
about it and are unable to show 
in a convincing manner that the 
plant is saving money by making 
power. 

Thus we have plant owners dis- 
earding good generating equipment 
and throwing good operating men 
out of work with the idea they will 
save money. Many times they find 
that the net result is a loss of 
money. They find it takes almost 
as much money for fuel for heating 
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Fig. 1. Heating requirements of Cincinnati 
plant in degree days over a 10-yr. period 
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Asa result of a thorough study of results obtained in plants 
depending on purchased electric power and those gen- 
erating their own power where the essential equipment, 
testing and metering devices were present, the author of 
this article readily admits that in a large number of cases 


purchased power has resulted in a saving to a concern 
changing from making to buying power, but, he claims, 
it is also true that in almost as many cases changing to 


purchased power was a serious mistake. Data presented 
in this article were obtained from the records of an insti- 
tutional plant which first generated, then purchased, then 
generated its own electric power with results decidedly in 
favor of generation when all steam was used economically 


Benefits 


alone as it did for both heating and 
power generation, and they have a 
large bill for power to pay in addi- 
tion. The large saving which they 
were to make by doing away with 
power plant labor just doesn’t turn 
out that way. 


Much of the lack of information 
on power plant costs is due to the 
fact that careful bookkeeping is not 
practiced. The plant may be with- 
out steam and electric meters and 
other instruments and equipment 
with which to gather operating 
data. Oftentimes the meters are in 
place but are not used because they 
are out of order. No responsible 
plant manager would think of buy- 
ing electricity without metering it, 
or buying paint, iron, nails, or any 
other commodity without knowing 
he was getting the amount paid for. 
Yet many plants are run for years 
without knowing how much elec- 
tricity, steam, hot water, ice and 
heating of the building is costing. 

In the case covered in this arti- 
cle, everything was measured and 
proved. Nothing was left to guess- 
work and where an estimate was 
needed it was always conservative 
and based on good engineering 
practice and knowledge. Changes 
were made one step at a time and 
each worked out with very little 
cash outlay. Every cent spent was 
returned almost immediately and 
is still paying dividends. Good en- 
gineering principles plus common 
sense were all that were needed or 
used. Knowing what to do, plus 
how to do it, plus having the in- 
itiative and courage to sell the idea 


By Generating Power 


to the heads of the institution 
turned the trick. 

The management had to be con- 
vineed that the changes proposed 
could save money. Many men know 
what should be done but don’t 
stick long enough to the job of sell- 
ing the idea to their superiors. Too 
often they give up. 

The proof of what was done 
and what it saved is summarized 
here from data complete in every 
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Fig. 2. Coal consumption and cost 


detail, and no statement is made 
which cannot be proven by actual 
recorded figures. 
Actions Taken and Savings Resulting 
The plant originally had two 
265-hp. box header water tube boil- 
ers, stoker fired, and two 100-kw. 
engine generators which provided 
direct current for all power and 
lighting uses in the buildings. A 
5-ton ice machine was used. Later 
additional buildings were con- 
structed and a 300-hp. h.r.t. boiler 
installed. At this time the engine 
generators were discarded and all 
power purchased from the local 
utility. The boilers were used only 
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Fig. 3. Curve of total plant costs compared 
to per cent increase in electric power 
generated 


for heating, laundry, cooking, and 
similar needs. A 30-ton electric 
driven ice machine was also in- 
stalled. 

Steam was necessary, even in 
June, July, August and September, 
when no heating is ordinarily re- 
quired and this plant used an aver- 
age of 188 tons of coal per mo. in 
1932 and 155 tons per mo. in 1933 
during these months, although no 
electricity was generated. This 
meant that a power plant crew was 
necessary and that the overhead or 
operating costs of the boiler room 
was practically as much in summer 
as it was in winter. The amount 
of electric power required was 
about as much as during the winter 
months. An engine generator was 
purchased as an emergency standby 
after a rather embarrassing power 
outage, but this unit was not oper- 
ated. 

The stokers and boilers were in 
* bad shape; many of the electric mo- 
tors not operating properly, ele- 
ments were gone out of steam traps, 
and the plant as a whole badly 
in need of repairs. The cooling 
water from the ice machine was 
being discharged into the sewer, 
thus making an unduly high water 
bill. To sum it up, the plant was 
in a very poor shape physically 
and probably the operation matched 
the physical condition. No steam 
meters were installed, so it is im- 
possible to tell what the boiler effi- 
ciency was. 

The first move was to get the 
steam traps working and make the 
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necessary repairs—the repairs 
which should have been a matter 
of routine. Then it was decided 
to start generating power. This 
step was made a matter of simple 
economics. The reason it is more 
economical to run steam through a 
steam engine or turbine and use it 
for heating than it is to use it di- 
rect is simple and based on a funda- 
mental law of thermodynamics. 
When we heat water in a boiler, 


‘a teakettle, or an open pan, it 


forms water vapor or steam. This 
steam is formed at around 212 deg. 
F. and when this steam is formed, 
970.4 British thermal heat units are 
taken up by it. Of course, the 
change of any liquid to a gaseous 
state is always accompanied by the 
gas picking up heat. This principle 
is used in refrigeration, and other 
ways. When water is heated in an 
open pan, this steam escapes into 
the atmosphere. The steam in a 
teakettle comes out the spout. Since 
the spout constricts the easy flow 
of steam, as a nozzle on a hose con- 
stricts the free flow of water, it 
builds up a little pressure and the 
steam almost shoots out in a stream. 
If the teakettle is so equipped, it 
blows a whistle. 

A boiler is an oversize teakettle 
and the spout is very much con- 
stricted so that the steam comes 
out at a high pressure. This high 
pressure is accompanied by high 
temperature so that steam at 150 
psi. has a temperature of over 366 
deg. F. This steam has had latent 
heat added to it by the fire under 
the boiler and of course carries 
this latent heat with it. This heat 
can be recovered and is the basis 
of all steam heating systems. Heat 
is measured by British thermal 
units, just like weight is measured 
in pounds. Steam at 150 psi pres- 
sure and over 366 deg. F. tempera- 
ture, contains 1195 British thermal 
units or B.t.u. This is the sum of 
the heat which was in the water 
delivered to the boiler, plus the 
heat added to it as it increased in 
temperature and pressure to 366 
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Fig. 4. Distribution of steam load for dif- 
ferent services during summer season only 


deg. F., plus 970.4 B.t.u. latent 
heat picked up when it expanded 
into steam. As you see, most of the 
heat was picked up when the water 
changed to steam, and can’t be lost 
until the steam changes back to 
water and gives up its latent heat. 


Pressure Changes 


When a steam engine runs, 
the steam changes pressure from 
boiler pressure to a predetermined 
exhaust pressure. It is still steam, 
however, and still contains most 
of the heat it contained when it 
entered the engine. It is started at 
150 psi 366 deg. F. temperature 
and containing 1195 B.t.u. total 
which includes 856.5 B.t.u. latent 
heat, it may come out of the engine 
at 10 psi pressure, 240 deg. F. 
temperature and still containing 
1160 B.t.u. of which 952 B.t.u. is 
latent heat. Since the pressure is 
usually reduced for heating, laun- 
dry, cooking and other similar uses, 
the steam when it comes from the 
engine is ‘‘practically as good as 
new’’ and may be used for these 
other purposes. In short, steam can 
be run through an engine to gen- 
erate electricity and still -:retain 
about 90 per cent of the heat it had 
when it was admitted to the engine. 
I might add that in large central 
stations where there is no use for 
the exhaust steam, it is allowed to 
expand fully—that is, lose all its 
pressure down to the vacuum in the 
condenser. 

These facts being known, the 
plant started to make power by 
running the steam engine which 
had been standing idle. This in 
itself was quite a job, but, after 
the engine started running, 297,178 
kw-hr. of electric power were gen- 
erated at a cost of 9.15 mills per 
kw-hr. and 563,134 kw-hr. pur- 
chased at a cost of 15.51 mills 
(1.55 et.) for the power purchased. 


Engine Generators Installed 


The. answer to this was to pur- 
chase two used engine generators 
of a larger capacity so that more 
of the power could be generated. 
The story of these engines is this: 
they cost completely installed, 
$16,529.13 and in 6 yr. saved $107,- 
144.50, or a yearly saving of $17,- 
857.41, a yearly return of 108.03 
per cent on the investment. They 
ran the cost of electric power down 
from 15.51 mills (1.55 ect.) to 2.35 
mills (0.00235 ct.). I might add 
that if instead of used generators, 
new generators had been installed 
they would have paid for them- 
selves in about 3% yr. The used 
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equipment paid off in less than a 
year. 

The heating and process steam 
service was not deteriorated in any 
way by this generation, but was 
considered better than ever by the 
people in the buildings. This can 
be accounted for by the fact that 
exhaust steam is cooled to the point 
where it is about ready to give up 
its latent heat in the radiators, 
which takes place rapidly, releasing 
970.4 B.t.u. per lb. almost at once. 

Another item of equipment 
which engaged the engineer’s at- 
tention was the 30-ton electric ice 
machine. It was necessary to have 
a standby for it so another 30-ton 
machine was bought, only this one 
was a steam driven machine. This 
machine effected a saving totaling 
$13,825.72 in the next 6 yr. or 
$2912.86 per yr. The cost of used 
steam driven ice machine and re- 
conditioning totalled $1978.06, giv- 
ing a return on the investment 
of 147.56 per cent. 

By making electric power, 
$107,144.50 was saved by the plant 
in 6 yr., due largely to the fact that 
most of the exhaust steam could 
be used for heating or process. 


Cooling Tower Corrects Water 


Waste 


The practice of running city 
water through a cooler on the ice 
machine and then to a sewer was a 
waste which was corrected by in- 
stalling a cooling tower to cool the 
water so it could be re-used. This 
installation cost $1036 and cut the 
water bill from $3127.56 per yr. 


(WINTER SEASON OMY) 
_ — -/DEGREE OAYS HEATING 


cont” PBRRRGE22E ome 


7,000,000 


69,000,000 


39,000,000 


§ 


33000000 2 
Z 
27000,000 & 
= 
21,000,000 4 
18,000,000 


9.000.000 


3,000,000 


Fig. 5. Distribution of steam load for dif- 
ferent services during winter season only 
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to as low as $1071.24 per yr., re- 
sulting in an average yearly return 
on the investment of 150.64 per 
cent. The total saving on the cost of 
water was $10,534.52 in 6 yr. 

A new 275-hp. bent tube boiler 
replaced the h.r.t. boiler which 
brought the evaporation up from 
8.44 lb. of steam per lb. of coal 
to 10.33 Ib. of steam per Ib. of coal, 
thereby making possible the reduc- 
tion of the coal bill by $2204.91 
per year has been the latest move 
in this plant. The new boiler has 
operated only 67.16 per cent of the 
time. This boiler, if it were used 
continuously, would return 36.5 per 
cent on the investment, or pay for 
itself in 2 yr. and 9 mo. This boiler 
was tailor made to fit right over 
the old underfeed stoker. 


Steam Used Only for Process Work 
During Summer 


During the summer months no 
steam, either live or exhaust, is re- 
quired for space heating in the 
buildings but considerable is used 
for process, as shown by the dia- 
gram Fig. 4. What live steam is 
used is reduced in pressure, under 
present practice, but no live steam 
is used where it is possible to use 
exhaust steam that would otherwise 
go to waste. 

The pattern of steam distribu- 
tion during the winter months is 
considerably different from that of 
the summer, as indicated by Fig. 5, 
for during these months the plant 
finds use for all the exhaust steam. 

In this institution, 60 deg. F. 
outside temperature is the dividing 
line between supplying and shut- 
ting off space heating, and degree- 
day calculations are based on this 
temperature instead of the 65 deg. 
commonly used as a standard. The 
results obtained indicate that the 
heating steam requirements follow 
the contour of the degree-day curve 
with greater accuracy than when 
65 deg. is used as the basis. 

In making these calculations, 
the average daily temperature as 
reported hourly by the Government 
Weather Bureau is used for the 
day. This average is subtracted 
from 60, if below that figure, and 
the difference is recorded as the 
degree-days for that day. The 
degree-days for the month are 
based on the number of days the 
average temperature is below 60 
deg. rather than the number of 
calendar days, the calculation being 
as follows: 

During one April the Govern- 
ment record showed an average 


temperature of 52.6 for the entire 
month. There were 20 days when 
the average temperature was less 
than 60 deg. Those 20 days aver- 
aged only 47.35 deg. and were the 
only ones considered for that 
month. 

Degree-days for the month = 
(60 — 47.35) & 20 = 253. 


Cost of Generating Electric Power 


By a test it was found that it 
required 40 lb. of generated steam 
to supply 1 kw-hr., and this 40 lb. 
of steam resulted, during the winter 
season, in an estimated 5 per cent 
of the heat being used for auxiliary 
purposes — pumping and heating 
feedwater, stoker operation, and the 
like—10 per cent of the heat was 
converted into power by the engine- 
generators, and the remainder all 
carried with the exhaust to the heat- 
ing and process systems. In making 
rough estimates, it is customary to 
charge 10 per cent of the heat going 
to an engine generating power and 
90 per cent to the exhaust steam 
heating system, when all this ex- 
haust steam is used for this purpose. 

The method of calculating the 
cost of generating electric power 
in this plant is as follows: 

Kw-hr. generated * 40 = Ib. 
steam for power. 

Lb. steam for power X 0.10 X 
1.05 ~ lb. steam per lb. coal = Ib. 
coal chargeable to power generated. 

Total cost of coal chargeable to 
power generated -—- kw-hr. gener- 
ated = cost per kw-hr. of power 
generated in winter. 

In the summer months, the ex- 
haust steam to atmosphere is also 
charged to electric power. The 
power cost averages 4.29 mills per 
kw-hr. in summer, 1.49 in winter 
and for the entire year the aver- 
age is 2.35 mills per kw-hr. which 
is arrived at by dividing the total 
power cost per year by the total 
kw-hr. generated. Exhaust steam 
to atmosphere over the 6-yr. period — 
averaged 28.71 per cent of the 
total steam generated in summer, 
but in winter all the exhaust steam 
was used. 

As a result of better manage- 
ment and the installation of more 
efficient steam generating equip- 
ment, the evaporation was increased 
over the period represented by this 
study from 8.67 lb. steam per Ib: 
coal in 1934 to 9.36 Ib. in 1941, or 
approximately 8 per cent. With 
the new boiler operating contin- 
uously at highest efficiency and 
other units taking the swing in the 
load, records show plant evapora- 
tion of 10.33 Ib. steam per Ib. coal. 
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Treatment of Rapidly 
Changing Feedwater 


HEN QUESTIONED about 

water treating in our plant, 
I frequently answer, “Our water is 
almost as hard to control as the 
wind’’, Though this reply usually 
brings a look of confusion to the 
interrogator’s face or that peculiar 
expression some folks have when 
they entertain mild doubt of one’s 
sanity, nevertheless, my facetious 
reply is not so far from the literal 
truth as it would appear to anyone 
not acquainted with conditions at 
our source of water supply. It is 
no exaggeration to say that we 
have a different raw water to treat 
every time the wind blows from a 
new direction. - 

This condition is due to the 
small lake, which is our water 
source, being contaminated with 
several different kinds of industrial 
waste discharged into it by plants 
located along its shore. If you'll 
glance at the accompanying map, 
you'll see that our plant is located 
a few hundred feet from the west 
shore of Lake Manistee. This is a 
small body of. water about 5 sq. mi. 
in area, fed mainly by the Big and 
Little Manistee Rivers, and with 
an outlet, known as the Manistee 
River, which flows into Lake 
Michigan. You will also see that 
north and east of our plant are 
other manufacturing establish- 
ments whose plants are located in 
close proximity to the lake. Two 
are salt refineries, two others are 
chemical plants, and one is a forg- 
ing plant. All empty industrial 
waste into the lake in sufficient 
quantity to affect measurably the 
quality of the water. Since there 
is no perceptible current and the 
movement of water is quite slow, a 
condition of pollution builds up 
around each plant. When the wind 
is strong from the north, east, or 
south, we get the effect of this pol- 
lution at our water intake pipe, 
and a different water condition for 
each direction of the wind. 

This makes it essential to check 
our boiler water much oftener than 
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By KURT ILLIG 


Power Engineer 


Filer Fibre Products Co. 





Drawing its boiler feedwater supply 
from a smail lake into which industrial 
wastes from several plants are dis- 
charged, the Filer Fibre Products Co. 
of Filer City, Mich., is confronted with 
the problem of treating water having 
rapidly changing chemical impurities 
and has accomplished satisfactory re- 
sults with a hot process softening 
system using controlled quantities of 
lime, soda ash, salt. cake, phosphate, 
and sodium aluminate Nos.610 and 78 





would be necessary in the case of 
plants having a fairly constant 
condition of their raw water. We 
test our treated water every 2 hr. 
Our returned condensate and raw 
water at the intake are tested once 
a day. Any marked deviation from 
the analysis we have set as stand- 
ard for our treated water is com- 
pensated for by proper adjustment 
in the proportions of different 
chemicals used. 

Our plant is a standard paper 
mill with a capacity to produce 
30,000 tons of kraft pulp and paper 
per year. It can consume more 
than 50,000 cords of pulp wood per 
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Fig. 1. Map showing location of industrial 
plants on the shore of the lake 


year. During the past 2 yr. we 
have been operating 24 hr. a day, 
at capacity practically all the time. 
The water treating equipment de- 
seribed in this article treats only 
the boiler feedwater used for our 
power plant; it is not concerned 
with the process water used in the 
mill. So, before describing the 
water treating system which we 
have found so satisfactory, let us 
take a look at our power plant and 
its requirements. Here is the equip- 
ment: 

Boiler No. 1. A Combustion 
Engineering boiler, with a maxi- 
mum production of 90,000 lb. of 
steam, has back water walls, is 
fueled by a Raymond pulverizer, 
equipped with Hays combustion 
control. 

Boiler No. 2 and No. 3. Baden- 
hausen. Capacity, 45,000 Ib. of 
steam. Fired by Taylor stokers. 

Boiler No. 4. Kroeschell boiler. 
This is a hand-fired auxiliary, using 
bark from the pulp wood for fuel. 

Boiler No. 5. Wickes boiler, 500 
hp., operated by waste heat from 
the Goodell recovery system. 

These boilers generate an aver- 
age of 3,350,000 lb. of steam per 
day, providing steam power for 
operating machinery in the entire 
plant. These boilers supply three 
steam turbines, which in turn oper- 
ate one 1500-kw. Westinghouse gen- 
erator and two 750-kw. General 
Electric generators. These take care 
of all of our electric power require- 
ments, the average consumption 
being 60,000 kw-hr. per day. This 
information will convey some idea 
of the size and capacity of our 
power plant and the demands 
upon it. 


Water Treating Process 


Up until 1941, boiler feedwater 
was treated with a small standard 
type hot process softener. Installed 
more than 10 yr. ago, this equip- 
ment was not adequate to do the 
job required for present capacity 
demands. Therefore, it was decided 
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Fig. 2. Water flow diagram of hot process feedwater treating system 


to install a complete new water 
treating system, and in July, 1941, 
this was done. The equipment 
selected was that recommended and 
manufactured by the Graver Tank 
& Mfg. Co., Inc., of East Chicago, 
Ind. The hook-up is shown in the 
accompanying flow chart. 


Chemical Flow ls Metered and 
Controlled 


Raw water is preheated in a 
low-pressure heater, pumped from 
there into an 8000 g.p.h. settling 
tank. An average time of 1 hr. is 
required in the settling tank. 
Chemicals are mixed in a 5 ft. by 
4 ft. 11 in. chemical mixing tank 
and pumped into the settling tank. 
Flow of chemicals is metered and 
controlled so that the chemical mix- 
ture is in proper proportion to the 
flow of untreated water into the 
settling tank. Lime, soda ash, salt 
cake, phosphate and sodium alumi- 
nate (Nalco No. 610 and Nalco No. 
78) are the chemicals used. Pro- 
portions of these ingredients are 
varied to meet the daily or even 
hourly requirements, as revealed in 
tests of treated water. From the 
settling tank the water is pumped 
through the pressure filters, and 
from there to the high-pressure 
heater and direct to the boilers. 
The condensate is returned to a 
sump and is pumped back into the 
storage tank. 

The heart of every water treat- 
ing system is the chemical propor- 
tioning and mixing apparatus. 
This is especially true with us, 
since the frequently changing con- 
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ditions of our raw water make it 
essential to vary the proportions of 
chemicals used in the mix on an 
instant’s notice. The equipment in 
our new system enables us to do 
just that. The Graver proportioner 
automatically controls the flow of 
the chemical mixture into the set- 
tling tank, keeping it in exact ratio 
to the volume of raw water being 
treated. At the same time we can 
almost instantly vary the propor- 
tion of any ingredient in the mix- 
ture by a simple manual adjust- 
ment. Also, we can quickly change 
the quantity ratio of the chemical 
mixture to the volume of raw 
water. These changes must be 
made quite frequently in our plant. 





They are based, of course, on the 
condition of treated water, as 
shown by tests made every 2 hr. 
The fact that adjustments can be 
made quickly and easily is very 
helpful to our particular require- 
ments, and particularly so because 
once an adjustment is made, the 
proportions are positively main- 
tained by metered control. Besides 


r) improving our operating efficiency, 


and providing better average water 
conditions in our boilers, this new 
system has reduced chemical eosts 
by more than 50 per cent. There 
has also been a reduction of scale 
and adhesions in the tubes. 


Daily Recordings of Water 
Treatment Kept 


We keep detailed daily records 
of our water treating and have re- 
produced one report for January, 
1942, since we thought it might be 
interesting for others to see how we 
keep these records and also to indi- 
cate the varying treatment require- 
ments which must be met for our 
water. With our new treating sys- 
tem which functions more satisfac- 
torily, and by constant vigilance in 
checking water conditions, we be- 
lieve our power plant is in a posi- 
tion now to go through the trying 
months ahead with flying colors. 
We have been told that we are able 
to maintain a ‘‘better than aver- 
age’’ condition of feedwater in our 
boilers, despite the handicap of a 
raw water supply whose quality is 
as variable as the wind. 


Boiler-treated Water Report for January, 1942 




















Lb. Lb. Sodium 
Lb. Lb. Phos. Aluminate Solids Maximum in 

Lb. Soda Salt No. No. Gal. Boiler Water, gr. per gal. Average 
Date Lime Ash Cake 29M _ 610 No. 78 Treated 1 2 3 6 gr.pergal. 
ee ls oe 18 oe 153,300 93 176 135.0 
2 98 i AS 18 137,500 190 ae 180 185.0 
2 ge 36 r - 9 79,200 68 oo 125 96.5 
4 27 18 .. 200 415 a 49,600 .. ae 65 PT! 65.0 
ee | 72 #50 éi0 18 15 122,900 60 ee 90 35 62.0 
6 100 | A os 18 135,900 132 be 145 60 109.0 
7 #119 - 18 152,500 275 te 205 110 197.0 
$8. 31 oe ww * OO 18 133,500 160 e 106 65 110.0 
9 108 68 eo 18 160,800 205 ve 92 68 122.0 
10 81 61 13.5 91,100 84 oe 85 eo 84.5 
11 55 33 9 81,500 .. ee 175 es 176.0 

12 82 45 13.5 eo 122,100 103 126 82 65 94 

13 108 52 «550 = 18.0 15 143,300 170 115 65 68 97 

14 80 “0 -~.* 1665 286 ite 131,200 127 105 81 80 78 

15 106 51 100 as 18 30 152,100 226 122 66 96 126 
16 102 any 3. 18 ee 161,200 200 225 96 110 182.6 
17 +50 22 9 67,000 145 105 ee 71 80.0 
18 50 22 9 62,100... 30 oe ov 80.0 
19 100 | i ‘f 18 oe 146,800 117 110 47.0 66.0 85.0 
20 100 40 50 ae 18 15 152,700 126 115 65.0 62.0 92.0 
21 100 40 50 150 18 15 123,500 186 180 838 78 120.0 
22 150 60 ©6650 os 27 15 165,200 165 105 98 87 114.0 
23 «BO 20 3650 ee 9 15 145,000 145 88 118 95 111.5 
24 100 er s 18 oe 96,000 .. 105.0 we oe 106.0 
25 =«B0 18 650 ae 9 15 53,900 .. 85.0 «eo ae 85.0 
26 0 =B2 a8. 56 és 9 so 5,900 115 83.0 97.0 67.0 90.5 
27 101 35 60 150 13.5 15 185,900 160 84.0 93.0 67.0 101.0 
28 «(97 36 8=650 ee 9.0 15 147,200 135 95 98 75 100.0 
29 096 35 = =«#BO 9.0 15 139,200 198 107 121 84 127.5 
30 3696 32 BO » 13.5 15 131,200 180 118 130 80 127.0 
31. +48 | eee «s 9.0 os 107,600 138 146 115 cc 132.0 

Total 2675 1849 650 966.5 441 196 3,767,700 
Inventory 390 725 670 23800 600 1565 
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Boy, What Sherman Didn't Know! 


William Tecumseh Sherman is credited with a cer- 
tain statement regarding war. It was emphatic but, 
frankly, the General did not know the half of it. 
Take, for example, the effect of the war upon a poor 
editor into whose lap a fellow editor suddenly dumps 
(figuratively speaking) the job of getting out this 
P.E.&E. Section. True, the departing editor did it for 
a good cause and the Captain (Dick Morris) is now 
having a hell of a time sojourning on the Florida 
gold coast, living in the Miami Beach hotels, swim- 
ming in the ocean and getting up at 5:30 every 
morning; the fact remains, | am the one left to 
tussle with literary efforts of Pulverizer Pete, his 
stooge, Atomizer John and many other lesser 
thorns in the flesh of any editor. Suppose the Cap- 
tain IS in the Army! He is in Miami Beach, isn't he? 
He goes swimming every day, doesn't he? And, 
suppose he does get up at 5:30 in the morning, he 
has nothing to do except what some major or colonel 
or general tells him to do. What is his lot compared 
to mine? | don't know where this guy, Pulverizer 
Pete is these days—haven't heard from him since | 
relinquished the job of getting out this section to 
former editor Morris—but | know | will hear from 
him as soon as he learns that | am back on the job. 
Not only will he accuse me of being a nit-wit but he 
will send in some of his cockeyed articles which, duty 
bound, | will be compelled to publish. Worse still, 
I am the one who will have to explain the pathetic 
decisions of our "Board of Judges” in the prize 
contests. As a matter of fact, | don't even know 
where to find these superannuated relics of the 
Roman law. The report is that they are all trying 
to get commissions in the (hot) air force. 

These are merely a few things that General 
Sherman never thought about in connection with 
war. Marching through Georgia may have been 
what he said it was, but it was duck soup compared 
to the pickle | find myself in. 

So help a poor guy out, won't you? Send me 
some funny stuff to help me keep up my spirits and 
some articles that Pulverizer Pete can't knock holes 
in. If you will do your part I will do my best to keep 
up my end. Wish me luck. 


But | AM glad to be back with you again. 
Andrew Kramer. 
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Refrigeration Don'ts 


By O. W. MALARKEY 


ExpLosions of vessels used in refrig- 
erating systems which release large quan- 
tities of ammonia, and result in loss of 
life and extensive property damage are 
becoming increasingly rare. This is due 
to better standards of pressure vessel 
construction and the replacement of ves- 
sels that were built -20 or more years ago 
and now known to have been of unsound 
construction. There remain, however, the 
numerous minor and unpublicized acci- 
dents which result in considerable eco- 
nomic waste as represented by the spoilage 
of goods caused by lack of refrigeration 
and/or absorption of ammonia fumes; 
and the loss of ammonia or refrigerant 
from the system. 

In many plants the operators indulge 
in hazardous practices, such as, charging 
ammonia into the suction line of the com- 
pressor; using a blow-torch to rapidly 
rid a vessel or coil of ammonia; tighten- 
ing flange bolts, etc., while the parts are 
under pressure; disconnecting pipe lines 
without first making certain that all am- 
monia has been removed; etc. 

These practices can, and have, caused 
ruptures accompanied by the release of 
sufficient ammonia to overcome the oper- 
ator or any other persons unable to 
escape from the fumes, and in public 
buildings, cause panic. An additional haz- 
ard is also present in that if the ammonia 
and air are in the correct proportions a 
combustible mixture will be formed and 
will explode in the presence of open 
flames or other means of ignition. Sev- 
eral disastrous explosions have been at- 
tributed to this condition. 


We Frown on This Practice 

Charging a system through the com- 
pressor is a practice that should be 
frowned upon, as even a _ machine 
equipped with safety heads cannot handle 
a large slug of liquid and.a cracked cyl- 
inder or cylinder head may result. A 
connection provided at the liquid receiver 





Fig. |. 


and the charge of ammonia introduced 
through the evaporating coils will greatly 
lessen the possibility of damage to the 
compressor from liquid. 

Ridding’ sections of a system of am- 
monia is best accomplished by the use 
of hot water. The application of heat by 
this method will not cause excessive pres- 
sure and temperature as will the use of a 
blow-torch. 

Tightening bolts or disconnecting pipe 
lines while parts are still under pressure, 
before making certain that all am- 
monia has been removed, is a decidedly 
risky undertaking and has been the cause 
of many accidents. Utmost precautions 
should be taken in making repairs of any 
kind to prevent the breaking of parts 
and escape of ammonia. 





vices that will allow boiling ammonia. to 
escape, with its resulting hazards, if the 
safe limits of the container are exceeded. 
The same precautions against overfilling 
should be taken when the charge is 
shifted from one part of the system to 
another, as is sometimes necessary when 
making repairs. 

Proper provisions should be made for 
the expansion and vaporization of the 
liquid in the event of a rise in pressure 
caused by an increase in temperature. 
There have been numerous instances 
where rupture of vessels and piping have 
occurred because an excessive amount of 
liquid ammonia had been stored in a con- 
fined space. 

A system equipped with the proper 
protective devices is unlikely to experi- 
ence an accident as a result of little or 
no condensing water. There are many 
installations, however, not equipped with 
pressure relieving devices or high-pres- 
sure cut-outs, and in the event of loss of 
water, excessively high pressure resulting 
in rupture may occur. 

Not only should every vessel that may 
hold an appreciable amount of liquid in 





Fig. 2. A piece of broken valve spring which worked its way between the piston and 
cylinder wall did this to the piston and piston rings of a carbon dioxide compressor 


When withdrawing the ammonia 
charge, care should be taken that the 
weight of ammonia in the cylinder or 
drum does not exceed the amount speci- 
fied on the shipping tag, and, the con- 
tainer should be stored away from heat. 
These shipping drums are provided with 
temperature and pressure relieving de- 


An acetylene torch used to cut a connecting pipe caused over pressure in this 
ammonia receiver which failed along a welded seam. Five men were injured, three of 


them fatally 
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the system, and that may be isolated, be 
equipped with a relief valve but the cool- 
ing water supply should be ample with no 
possibilities of hot water supply systems 
generating steam and backing through the 
condensers. High-pressure cut-outs are 
desirable, as it is annoying, expensive, 
and not unusual in many plants to find 
the charge of ammonia blown out of the 
relief valve due to the loss of, or to too 
hot, cooling water. 


Improper Coil Supports 

There have been numerous cases of 
failure of evaporating coils improperly 
supported in cold rooms, or, not suf- 
ficiently protected from dropping ice cans 
in brine tanks. Heavy ice coatings on 
evaporating coils not only put undue 
stresses, on improperly supported pipe 
and fittings which may result in rupture, 
but as the ice acts as an insulator the 
efficiency of the coil is materially reduced. 

Carelessness in dropping ice cans on 
expansion piping in brine tanks with the 
resultant breaking of pipe or fittings has 
many times caused the loss of a quantity 
of ammonia and the complete loss of the 
brine. The cost of providing necessary 
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Fig. 3. Poor fusion in this welded seam in a 
bypass line caused $20,000 damage in a 
refrigerating plant 


protection to the piping would have been 
negligible compared to replacing the brine 
and ammonia lost. 

The importance of maintaining the 
proper density and alkalinity of brine 
cannot be overemphasized. A weak solu- 
tion of brine will result in a freeze-up 
of the tubes in a brine cooler or the 
formation of ice on the pipes of a tank 
coil, with possible rupture and a certain 
reduction in heat transmission. It is im- 
portant that the brine solution be kept 
alkaline. If it becomes acid, which it has 
a natural tendency to do, the corrosion 
of coils, ice cans, etc., will be rapid and 
require too-frequent replacements. 


Corrosion 


Internal corrosion of piping and ves- 
sels containing ammonia is unusual but not 
non-existent. When this condition does 
occur it is usually caused by using a poor 
grade of lubricating oil in the compressor. 
This when subjected to high discharge 
temperature decomposes, becomes acid 
and attacks the internal surfaces. 

External corrosion of ammonia equip- 
ment is a common occurrence and has 
caused many accidents. Vessels and pip- 
ing are often in damp and wet locations 
resulting in rapid deterioration. The best 
preventative against this condition, if the 
equipment cannot be relocated, is fre- 
quent cleaning by wire brush, and paint- 
ing with moisture resisting paint which 
will materially lengthen the life of the 
apparatus. 

In the operation and maintenance of 
ammonia refrigerating systems, recog- 
nizance should always be given to the 
following facts: Ammonia pressure in- 
creases at an alarming rate with an in- 
crease in temperature and the pressure 
may exceed the safe limit of the con- 
tainer unless proper protective devices are 
afforded. Ammonia is an extremely noxi- 
ous gas and its escape may result in loss 
of life, health impairment, or a panic in 
public buildings. Ammonia under certain 
conditions may produce a combustion ex- 
plosion unless proper ventilation is pro- 
vided. Ammonia leakage will produce an 
economic loss of many commodities. 
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Let the Scale Fall Off 


An inquisitive engineer discovers that not all 
scale can be removed by chemical means, 
but that nature with a bit of assistance 
will do a fairly good job for scale can- 
not stand the expansion and contraction 
encountered by alternate drying and wetting 








By REMBERT RAY 

Ir you have one of those worrisome 
and difficult scale problems, stop worry- 
ing and let the scale fall off. It seems 
that the harder you fight the scale the 
tighter it hangs on. 

Several years ago, before I came 
to this plant, gas engines were installed 
with an open cooling system for the 
jacket water. Scaling of the engine 
jackets and serious engine trouble de- 
veloped. The engine jackets were 
cleaned out, with considerable difficulty 
under emergency conditions, and the 
open jacket water system was converted 
to a closed system. 

This was accomplished by installing 
a stack of 2 in. pipes (12 pipes wide 
and 10 pipes high) in the cooling tower. 
The jacket pump was connected to this 
stack of pipes and another pump was 


installed to pump the water from the 
pan to the nozzles at the top of the 
tower. 

This eliminated the trouble from 
jacket scaling since the quantity of 
make-up water to the enclosed jacket 
system is very small. As time went 
on, however, the exterior of the stack 
of pipes gradually built up with scale 
and the jacket water temperature grad- 
ually increased. 

Many attempts proved that it was 
quite impossible to remove this scale 
manually. There was no room to work 
and about the only thing accomplished 
by the men who attempted the job 
was considerable practice as contor- 
tionists. Then a salesman came along 
with a material to add to the tower 
water to remove the scale. To make 
a long story shorter, these scaled pipes 
became the guinea pig for more than 
a half dozen scale removing materials. 
The results were all the same, but with 
variations, mostly human, even when 
log chains were pulled over the pipes 
to loosen the scale. 

Later I decided to use acid (which 
has been treated or inhibited to reduce 
its attack on iron). However, the acid 
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"Ya got to hand it to Snodgrass—He's gettin’ wo good blowing smoke 


rings since he got his new damper regulator." 
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went off in smoke so rapidly that 2 
bbl. removed very little scale. 

Now for some time past I have 
ceased asking how the various materials 
are supposed to work or what they 
might do to the pipes, etc., because we 
must eventually scrap this layout and 
build anew with provision for remov- 
ing scale. The reasonable thing seemed 
to be to continue using the system s 
was until hot jacket water threatens 
trouble, then scrap it. 

During winter we operate part of 
each day one engine only and at re- 
duced capacity. Last winter while look- 
ing around to apply economies, I de- 
cided that during the reduced capacity 
period in cool weather it was not neces- 
sary to run the engine tower pump 
and thus a little power could be saved. 

This caused the scale to become wet 
and then bone dry each day. This, 
with some expansion and contraction, 
caused the scale to fall off, which re- 
stored the original cooling capacity of 
the coils. All we did was to rake the 
scale to one end of the pan and shovel 
out about 10 wheelbarrow fulls. 


Pushing the Patois Around 
By CHARLES H. JENNINGS* 


JitTERBUGS and jive cats are not the 
only people to use a colorful jargon 
unintelligible to the uninitiated for 
welders, too, have a lingo all their own. 
Below are some of the most common 
slang terms used in welding shops the 
country over. 

Auto-cracking — Cracking resulting 
from the weld’s own forces and condi- 
tions during cooling to room tempera- 
ture. 

Banana weave—A weaving motion 
applied to the electrode which has the 
characteristic shape of a banana. 

Bubble — Hollow raised _ section 
sometimes occurring at the weld crater 
after the arc is broken. 

Diggin-in—Act of obtaining deep 
penetration. 

Dingle balls—Molten particles of 
spatter falling from the electrode when 
welding in the vertical and overhead 
positions. 

Doodle berries—See dingle balls. 

Drive—Characteristic of an electric 
arc which has a strong directional force 
and produces deep penetration. 

Fish-eye — Characteristic marking 
sometimes found on the fractured sur- 
face of a tensile specimen consisting 
of a central flaw surrounded by a bright 
circular area; surface of flaw is slightly 
concave and disposed approximately at 
right angles to the direction of applied 
stress. 

Grapes—Elongated particles of weld 
metal hanging from the surface of an 
overhead weld. 

Icicles—Localized raised sections on 
the reverse side of a welded joint formed 
by drops of molten metal becoming 
solidified during the process of falling 
from the joint. 

Islands—Isolated patches of slag 
on the surface of a weld. 





*Westinghouse Elec. & Mfg. Co. 
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Jazz-box—Small size a-c welding 
transformer. 

Kick—Electric shock. 

Locked-up-stress — See residual 
stress, 

Residual stress—Stresses remaining 
in a structure of member as a result 
of thermal or mechanical treatment or 
both. 

Skip—Discontinuity in a weld. 

Snake eye—See fish eye. 

Skipping—Act of forming skips in 
a weld. 

Snappy arc—An electric arc which 
makes sharp crackling sounds. 

Spalls—See spatter. 

Spatter—Small particles of metal 
not comprising part of the weld that 
have been thrown from the electrode 
or blown from the deposited metal 
while still molten. 

Splatter—See spatter. 

Stumbling—Act of unintentionally 
interrupting the welding arc as a result 
of improper electrode manipulation, 
welding technique or conditions. 

Volcano—Eruption occurring after 
the first layer on a multiple layer weld 
which is accompanied by an explosion 
and a shower of molten metal, caused 
by the explosion of gas inclusions in 
the under layers. 

Welder’s floss — Coagulated iron- 
oxide particles which float in the air. 
Obtained when welding with bare type 
electrodes. 

Welder’s silk—See welders floss. 

Welder’s pliers—Electrode holder. 

Worm holes—Elongated gas holes 
sometimes obtained in deposited weld 
metal. 
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Longer Life for 


Electrolytic Condensers 


By J. BUSS* 


ELECTROLYTIC condensers are used in 
connection with single-phase motors to 
provide a split-phase starting cycle. 
When installed in hot places such as 
boiler rooms, these condensers have a 
tendency to dry out and thus become 
useless. Heretofore, when this occurred, 
it was usual practice to discard the 
dried-out condensers and replace them 
with new ones as they are relatively 
inexpensive. 

Under war conditions, however, 
electrolytic condensers are difficult to 
obtain and the failure of a unit may 
result in considerable trouble. We had 
trouble of this kind until we found a 
way of restoring the dried-out con- 
densers to their former effectiveness. In 
the motor circuit of the damper control 
there is a 72 mf. electrolytic condenser 
which some time ago failed as described 
above. Efforts to obtain a new one met 
with little success. 


A very small hole was drilled in the 
casing—just deep enough to go through 
the casing but without damaging the 
aluminum foil inside. With a medicine 
dropper distilled water was added to 
the electrolyte within. The hole was 
then sealed up. The result is an electro- 
lytic condenser just as good as new 
and if it dries up again, the process can 
be repeated. 


*Chief Engineer, 
Chicago, Ill. 


Happy Day Laundry, 


A 50-Ton Baby 59 Years Old Is Still Working 


Installed in 1883, bear- 
ing the Arctic Ice 
Machine Co. serial 
No. 49 and still in 
service at the John 
Morrell & Co. meat 
packing plant at Ot- 
tumwa, la., Old "No. 
I" is thought to hold 
national old age hon- 
ors. It has a 13 by 
24 in. vertical double 
acting compressor cyl- 
inder, driven by an 18 
by 24 in. steam cyl- 
inder and is rated at 
50 t. York Ice Ma- 
chinery Corp. (suc- 
cessors to Arctic) rec- 
ords showed that all 
but I! of the earlier 
48 machines had been 
scrapped. G. M. 
Foster, Morrell's vice- 
president of opera- 
tions, then did a bit 
of qumshoe work. He 
tracked down the II 
and found they had 
all been scrapped too 
—20 yr. ago! 
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Flow meters are made in many different styles and types. Four of these from left to right are: Recording with an integral indicator (see 
scale at top of chart); recording only; indicating only; and recording with a pen arm indicator 


The Why, When, Where, What and How of 


FLOW METER 
INSTALLATION 





Part Il. How flow is measured and 
recorded; power available; and the 
effect of low flows on meter accuracy* 












































By W. C. BENNETT 
Cochrane Corp. 


IF THE cross-sectional area of a pipe 
is reduced by an orifice, or nozzle or 
Venturi tube, as in Fig. 1, there will be 
an increase in the fluid velocity at that 
point and with it a localized drop in 
pressure. The normal velocity is re- 
sumed four or five pipe diameters down- 
stream of the orifice and most of the 
pressure drop across the orifice is re- 
stored. 


1Part I, Why, When and Where Flow 
Meters Are Needed, appeared on pp. 88 and 110 
of the October issue. Part III, How to Select 
Primary Elements and the Most Desirable Dif- 
ferential; Part IV, Where to Install the Orifice 
or Flow Nozzle; and Part V, How to Pipe the 
Flow Meter, will appear in subsequent issues. 

This series of articles considers only prac- 
tical flow meter use and installation for those 
reasonably familiar with general theory and 
construction. For a complete develop t of 
the theory and a comprehensive treatment of 
fluid measurement the author refers interested 
readers to the publications of the A.S.M.E. Spe- 
cial Research Committee on Fluid Meters. These 
are available in three separate volumes: Part 
I on _ and application covers the classifi- 
cation of all types of fluid meters, develops the 
theory, gives p ae constants and meter co- 
efficients and includes an extensive bibliography, 
Part II describes the individual pa of 





meters (both primary and secondary devices) in 
commercial manufacture. Part III covers seiec- 
tion and installation. These are available from 
the American Society of Mechanical Engineers, 
29 West 39th St., New York City, at the fol- 
lowing prices: Part I, $3.00; Part II, $1.75; 
and Part III, $1.50. 
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Because the difference in 
pressure across the orifice va- 
ries as the square of the fluid 
velocity, it provides an accu- 
rate index of the rate of flow. 

By applying a differential pres- 

sure gage across the orifice, the flow 
can be measured, recorded, indicated 
and totalized. 

Most meters are essentially metal U- 
tubes or manometers with a mercury 
seal. A change in flow changes the dif- 
ferential across the orifice and this pro- 
duces a movement of the mercury. 

In a recording flow meter, accuracy 
depends on how well this mercury move- 
ment is translated to a chart record. 
There is friction to overcome. Power is 
needed to overcome it and, in the final 
analysis, the ratio of power available to 
friction loss will express the accuracy 
of the meter. 

What friction must be overcome? 
That depends on design and, in some de- 
signs, subsequently on maintenance. 
There may be bearings in the mercury 
manometer, or, a stuffing box through its 
wall. Linkages, cams or mechanisms may 
be interposed in accomplishing the ulti- 


Fig. 1. When an orifice is put in a pipe 

the velocity of flow is increased and there 

is a variation in pressure as shown by the 

manometers. This pressure differential, h, 

in the mercury U-tube is a measure of 

the flow, the relationship being shown by 
the square root curve of Fig. 2 


mate result of moving the pen. And at 
last the pen must be pivoted and must 
bear against the chart. 

What power is available to overcome 
this friction? Only power produced or 
controlled by the mercury rise and fall, 
and this mercury movement becomes pro- 
gressively smaller as the flow becomes 
less because the rate of flow varies as the 
square root of the differential pressure.” 
At low flows the mercury movement is 
small indeed as shown by Fig. 2. 

Does this mean that accuracy dimin- 
ishes as flow decreases? Unfortunately, 
yes, seriously so unless frictional effects 

2EDITOR’S NOTE: The relationship of flow 
and pressure differential will be referred to in 
greater detail later. It should be remembered, 
however, that for a given installation the dif- 
ferential depends only on the flow and orifice 
diameter and is independent of the type or 
make of meter. Using a smaller orifice gives a 
greater differential and a correspondingly greater 
permanent pressure loss. A larger orifice gives 
a smaller differential, and consequently a smaller 


permanent pressure loss but, in general, at the 
expense of accuracy. 
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Table |. Commercial Types of Flow Meters 
Listed Alphabetically Under Each Type 

















Fig. 2. The differential pressure or head, h, varies as the square of the flow so that at low 


flows the mercury movement is small 


are minimized in the measurement of 
the mercury movement (that is to say 
at the manometer) and also unless high 
power swamps out the frictional load 
of pen arm pivot and pen point, plus 
integrators, indicators, auxiliary control 
pilots or contacts. 

There have been many interesting and 
ingenious head metering designs offered 
to industry and some of these are still 
being produced and serve admirably in 
particular applications. However, for 
practical consideration, Table I covers all 
the important industrial types and repre- 
sents almost 100 per cent of the head 
meters currently installed. 


Selecting Meter Style 
Flow meters usually are provided with 
12-in. diameter circular charts. Inte- 


grators are being specified to an increas- 
ing extent and older methods of hand 
planimetering are being discarded as less 
accurate and economical. 


The incremental cost of the recording 
versus the indicating only (see illustra- 
tions at beginning of this article) should 
be considered in relation to the installa- 
tion as a whole rather than in connection 
with the instrument by itself. When the 
primary element and the cost of the in- 
stallation work is added in, the cost of 
the recording feature becomes a small 
portion of the total. 

To be sure, there is no justification 
for accumulating a multiplicity of meter 
data if proper analysis is not to be ap- 
plied to it. In such cases the recorder 
should be used merely as an indicator 





Fig. 3. Liquids whose viscosity makes them unsuitable for measurement by head type meters 
because connecting lines might clog, are readily handled by area type meters. In this type 
meter no considerable length of straight pipe run is required, and as shown in this installation, 
the meter body may be installed adjacent to a valve or fitting. In contrast to "head" meters 
which employ a fixed orifice, “area meters employ a variable orifice or restriction. An indi- 
cation of the flow is given by the area of the opening under a constant pressure differential 
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Uniform or 
Square Root 
Type Kind Charts 
Diaphragm or 
Bellows Square Root 
ee Square Root* 
oat-Operate 
Mechan- “With Shaped 
Leg Uniform 
Ledoux Bell Uniform 


Ring Balance Uniform 
Tilting U-Tube Uniform 


Inductance 
Bridge 
Inductance 
Electrical Bridge 
Null Method Uniform 
Variable Re- 





Square Root 





sistance Uniform 
recs Float-Operated Uniform 
trical Ledoux Bell Uniform 





*Also with cam in pen arm linkage to 
provide uniform chart. 





by stopping the chart revolution. Then 
when some need arises to check operating 
methods, locate leaks, analyze load 
trends, the meter can be called upon to 
produce its graphic story. 

When possible, obtain an auxiliary in- 
dicating feature, for again at small addi- 
tional cost you are amplifying the value 
of the entire installation. The greater 
visibility of the measurement insures 
more frequent reading and the meter is 
only beneficial to the extent that it is 
read. 

Control mechanisms can be incorpo- 
rated in flow meters to secure rate of 
flow regulation. Both air operated and 
electric control systems are available. 


For Better Pipe Bending 


By W. F. SCHAPHORST 


Ir you ever do pipe bending you nat- 
urally want to know the best and most 
up-to-date way in which to do it. Dry 
sand is commonly used as a packing for 
pipe bending, and it is an excellent mate- 
rial for the purpose. The new informa- 
tion pertains principally to the best way 
in which to pack sand into the pipes that 
are to be bent. 

It is important to pack as much sand 
into the pipe as can ke put in practicably, 
and there is no better way than via the 
vibration method. Attach a vibrator to 
the side of the pipe by means of a chain 
clamp, and with the pipe standing in a 
vertical position and with the lower end 
sealed. 

Then, after the pipe is filled and vi- 
brated until it will not hold any more 
sand by that process, additional sand can 
still be forced into the pipe by pounding 
the pipe with a sledge hammer for a 
short period of time. In other words, 
use the vibration method to accomplish 
the hardest ‘part and most of the work, 
and then finish the job with 20 to 50 
blows from a hammer to bring about 
final settlement. 
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Power and Steam Supply 
in a Small Plant 


By G. H. KIMBALL 


For MANY YEARS, the plant discussed 
in this article had generated all of its 
power employing 115 v. d.c. for motors 
and lights. At the time improvements 
were contemplated, the boiler plant con- 
sisted of three h.r.t. boilers 72 in. by 16 
ft. and three engine units of 100, 125 and 
250 kw. 

It was felt that a more economical 
and modern plant should be developed 
and the first change was made in the 
boiler room by installing two water tube 
boilers. They were designed to carry 200 
psi and either boiler was capable of gen- 
erating sufficient steam to carry the load 
that the three smaller boilers had been 
carrying before. 

The boilers being installed, the ques- 
tion of improved economy in the engine 
room arose and steps were taken to see 
if a modern uniflow engine would not be 
profitable to install, so that all of the load 
could be carried by one unit in place of 
running three as had been necessary at 
times. 

Representatives of the local utility 
then approached the company with the 
request that they make a survey of the 
lighting and motor equipment of the fac- 
tory as a whole. They offered a propo- 
sition to supply all of the power by using 
motor-generator sets to supply direct cur- 
rent for power and transformers to step 
down the alternating current at 2300 v. 
to 115 for lights. 

Naturally, they wished to supply all 
of the power all of the time, but the 
company felt that since their engines 
were in good condition during the heat- 
ing season, it would be profitable to gen- 
erate enough power by steam to supply 
the heating system. Very little steam is 
needed for process work. 

By this arrangement, the company 
made a substantial saving over what the 
expense had formerly been, but after 
some years of operation by the new sys- 
tem certain manufacturers of stokers, en- 
gines and oil burners felt that still more 
economy could be had if more modern 
equipment should be installed. A num- 
ber of concerns which supplied such 
equipment were given the necessary aids 
to survey the plant, consult records of 
operation and any other important data 
that was needed. 

There were certain features in this 
plant that made it difficult to interest the 
company in investing a sum approximat- 
ing $40,000 for new equipment that would 
return a saving of approximately 16 per 
cent on the investment. 

First, the operating charges of the 
power plant were about $30,000 per yr.; 
second, the period of maximum load was 
between 8:00 A. M. and 5:00 P. M. The 
night load seldom exceeded 50 kw. Still 
the use of some utility power would have 
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to be furnished almost all of the time, 
and to keep men in the boiler room for 
this purpose would be too expensive. The 
large unit that furnished the power for 
the day load could not be used at night 
so it was a matter of some sort of in- 
ternal combustion engine that could be 
operated by the watchman for the light 
load periods and also be large enough 
to furnish power for a 750-gal. electric- 
driven fire pump. 

After a general survey of the plant 
by consulting engineers had resulted in 
the above recommendations of saving, 
the company, without considering a small 
unit for light load periods, but pur- 
chasing utility service up to 50 kv-a. de- 
mand, felt that they did not care to make 
the investment. 

Some years before, the utility company 
had submitted a proposition for supply- 
ing steam since one of their boiler plants 
was in. fairly close proximity to the 
plant in question. This was revived by 
another engineer, who, at the same time 
felt that it would be advantageous to 
purchase electric current at 13,800 v. in- 
stead of 2300 as they had been doing. 

Purchasing power at this higher volt- 
age would cut the expense considerably, 
but it also involved the purchase of trans- 
former and switching equipment at an 
estimated cost of $8000. To use outside 
steam would not cause much of an in- 
vestment since the steam company agreed 
to run their line to connect with the 
main steam header in the purchaser’s 
boiler room. 

Estimate of the total amount of steam 
needed for a year varied greatly, those 
of three consulting engineering firms 
were as follows: 15,400,000 Ib., 9,950,000 
Ib. and 7,713,000 lb. The utility esti- 
mated 9,600,000 Ib. These figures being 
for a normal or average year as com- 
puted from the plant records of the pre- 
ceding 5 yr. 

It is often found when some new 
plan is considered in connection with a 
plant that has operated for a number of 
years that certain customs and methods 
have crept in so that finally they are ac- 
cepted as unchangeable. Where a plant 
is directly connected with factory build- 
ings, it is often hard to determine just 
where the employes of the two divisions 
terminate their duties. 

So, while estimating the saving in 
labor, the engineer may be an old em- 
ployee and there may be some question 
about letting him go. And a large amount 
of equipment remaining in the plant usu- 
ally has to be kept clean and in reasonably 
good repair and also in the boiler room 
where large amounts of rubbish have to 
be burned. So one man was retained for 
this and other work there. Also, the 
steam company wished to have the boil- 


ers kept in operating condition. The final 
estimates of the engineer were as fol- 
lows: 


ae aa eh wees $ 2300.00 
Superintendence ........ 900.00 
Maintenance, Repairs ... 300.00 
SMES Uh. sce deeee sue 6353.50 
Blsetnietiw™ << 24.5 .<5-c05 14,115.10 

OC | a eee $23,968.60 


It being decided to go ahead with the 
changes, the expense of the electrical in- 
stallation was $7755.91, and for the steam 
installation $1100.63 was spent. 

There are features of this installa- 
tion that are peculiar. Due to operating 
the engines, it was felt that a flow meter 
may not be very accurate so a conden- 
sate meter was used, although some steam 
is used that cannot be metered and this 
feature was made plain to the utility 
company when connections were com- 
pleted. The heating company agreed to 
take the condensate and allow a credit 
of 5 ct. per 1000 Ib. if it were pumped 
back to their boiler plant. Thus, the con- 
densate runs from the meter to the orig- 
inal return tank where a float-controlled 
centrifugal pump delivers it back to the 
heating plant. 

For the first year of operation the 
saving in the cost of electricity over 
what it would have been under the. for- 
mer rate and deducting 2 per cent for 
transformer losses was $3784.99 which 
may be considered a substantial saving. 

For steam, the total amount pur- 
chased totaled 12,230,300 Ib. at an ex- 
pense of $8005.10. During the past years 
the expense has either been more or less 
than this amount due to the difference in 
degree days of the heating period. 

The actual expense for 1941 as com- 
pared with the estimates given above are 
as follows: 


Danese. 325 eee $ 3223.19 
Superintendence ........ 900.00 
Maintenance, Repairs . 752.03 
SHOANU Soo oe one ksdkeeus 8209.81 
Bisciicne 2 o64 denccc es 14,278.23 

ROGAN a sie 5 ceases $27,363.26 


The total expense of operating the 
power plant for a normal year averaged 
$34,446. Instead of a saving of $10,000, 
about $7000 is the result which seems to 
justify the changes made. 


What a Mistake Is Worth 


By GEORGE HOLMAN 

AN OLD machinist once told me that 
“one mistake is worth a year’s experi- 
ence.” If this were true, then I have had 
about a thousand years’ experience, or 
rather the equivalent of that much ex- 
perience. I have made my share of mis- 
takes, and then some. Most of these 
mistakes did no credit to my intelligence, 
and certainly were not to be preferred 
before the experience of even a few 
minutes. 

However, one mistake I made taught 
me a valuable lesson, enhanced my repu- 
tation as a machinist and incidentally 
resulted in a marked improvement in 
the efficiency of the machine I was work- 
ing on—all through no intent of mine. 

The job on which I made this par- 
ticular mistake was the re-babbitting of 
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the bevel “bull” gear ot an eccentric- 
motion rock crusher. Re-babbitting a gear 
may sound odd to the ears of most ma- 
chinists, but not to crusher men. It is 
literally true. This gear was about 4 ft. 
across, and was sealed into a gear box 
at the lower end of the vertical crusher 
shaft on which it rotated. 

It had a long boss on the inside, or 
tooth side, of the gear. This boss pro- 
vided ample bearing surface, and was 
babbitt bushed inside for bearing against 
the shaft. There was another babbitt 
bearing surface on the outside of the boss, 
extending half way around it, as shown 
in the lower part of the illustration. 

Although of necessity concentric to 
the pitch circle, this outer bearing sur- 
face was eccentric to the bore of the gear. 
This eccentricity governed the throw of 
the acorn in the crushing bowl at the 
top of the shaft. 

I had poured bearings before this, 
but none like this one. I had to do the 
job after the crusher knocked off on a 
Saturday noon. On my arrival the fore- 
man, who was going home over the week- 
end, produced two forms. These forms 
were simple cylinders split lengthwise. 

One form, of the same outside diame- 
ter as the acorn shaft, was to be placed 
inside the boss. The other, which had a 
slightly lesser inside diameter than the 
outside diameter of the boss, was to be 
placed over the boss. To do this wedges 
had to be driven into the slot, as shown 
in the upper portion of the illustration. 
After the form was in place the wedges 
were knocked out and the form allowed 
to clamp itself around the boss. That 
was the way other machinists had done 
the job, the foreman told me, and left. 

With two Negroes whom the fore- 
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The author forgot to knock out these wedges 

after placing the form for pouring the bab- 

bitt bearing surface on the gear shown below. 

The result was a better fitting bearing, which 

gave considerably more throw to the cracking 

acorn and increased the capacity of the 
crusher 
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man left to assist me I lowered the gear 
and thrust ring on the bottom cover 
plate of the gear housing. My helpers 
skidded the gear outside on railroad ties 
and 40 lb. T-iron. A fire under the gear 
served the triple purpose of burning off 
a generous supply of 600-w, melting off 
the old babbitt and preheating the gear 
for the pour. 

As the old babbitt ran off and cooled, 
I picked it up with my pliers and dropped 
it into the melting ladle. I leveled the 
gear, set the forms in place and daubed 
the cracks with a mud made of crum- 
Lled asbestos insulation mixed with oil. 

By the time the babbitt turned my pine 
splinter black I was ready. My assist- 
ants lifted the pot by means of a 2-by-4 
through the bail, while I tilted it for 
the double pour. Both looked good as 
the babbitt set. 

I did not notice my error until I 
started to remove the forms. Then I al- 
most fainted. I had forgotten to remove 
the wedges I had driven into the slot to 
get the outside form over the boss. On 
removing the form and checking, I found 
that the outside diameter was %-in. 
greater than it should have been had I 
followed the foreman’s instructions. 

There were two ways in which I could 
rectify my error. I could melt the bab- 
bitt out, and do the job over; or I could 
dress off the babbitt with a scraper and 
rasp or bastard file. I decided on the 
latter method, and went back to the shop 
for calipers with which to check for 
clearance, something I should have done 
at the start. I was hopefully surprised to 
find that the boss outside diameter was 
still ¢y-in. or so under the inside diame- 
ter of the stuffing box-like cylinder it 
turned in. I cut the oil grooves, and 
jacked the gear back into place. I ran 
the crusher for a half hour empty, then 
put my okay on the job. 

I heard no more from the crusher 
foreman for months. Then one day he 
came to the shop. “You sure did a swell 
job on that bearing,” he told me. “It has 
already lasted twice as long as at any 
time before. The acorn has a lot more 
throw, and eats that rock a lot faster 
than we can bring it up the incline. Next 
time that bearing has to be poured, I 
want you to do it.” 

I didn’t tell him that it was all a 
mistake, and to this day he is none the 
wiser, but I am. 


Jack Speeds Weld Tests 


To spEED tests of welds, technicians 
at the B. H. Leonard Welding School of 
St. Louis, Mo., and the Midwest Piping 
& Supply Co. designed the all welded 
test jack shown by the photograph. It 
consists of a sturdy frame built around 
a hand-operated hydraulic jack and is 
used for making free-bend, side-bend, 
and back-bend tests on weld coupons. 
It was made from scrap pieces of steel 
using Lincoln arc welding equipment. 

The hydraulic jack used is rated at 
8 tons, and the side and top members of 
the frame are made of mild steel, 6 in. 
wide and % in. thick. The side pieces 
are approximately 2 ft. long and the top 
members 9 in. The bottom base plate 
is 9 in. square and 1-in. thick. 








Sturdy welded test jack used in testing side- 

bend, back-bend and free-bend welds in the 

testing of arc welding operators on field 
construction jobs 


The male member of the die is 1% 
in. by 2 in. by 6 in. The upper end is 
machined on a %-in. radius and the 
lower end is welded to the upper surface 
of the jack. The female part of the die 
also was 2 in. thick and its curved por- 
tion is machined on a 13/13-in. radius. 
The lower corners of the female portion 
of the dies were rounded off as shown. 


A Weld in Time 
Saves $57 


WHEN A troublesome noise in a 28 by 
32 in. poppet valve engine necessitated 
tearing it down, the chief engineer found 
the end broken off from the wedge bolt, 
about 3% in. from the shoulder. On the 
phone the engine builder said “No wedges 
in stock and 3 days to make one.” That 
meant 40 per cent of shop production 
would be held up while the engine was 





This wedge was repaired by welding. The 
location of the break is shown by the 
arrow 


down. The only alternative was to re- 
pair the wedge. After heating it to be- 
tween 500 and 700 deg. F., a stub of 
chrome manganese steel was welded onto 
the broken wedge, using P&H Harnimoly, 
an electrode designed for joining high 
carbon or alloy steels subject to ma- 
chining and heat treatment. 

After cooling, the stub was turned 
and threaded, and installed in the engine. 
At 9:50 p. m., exactly 6 hr. after shut- 
ting it down, the engine was running 
smoothly again. Results: Total shop 
cost $3.25, including labor and material. 
A new wedge would have cost over $60 
and the engine would have been shut 
down for not less than 3 days. 

* * * 


Shasta Dam of the Central Valley 
Project in California, now under con- 
struction, will be the second largest in 
the world. It will be over 500 ft. high 
and have 5,000,000 cu. yd. of concrete. 
Only Grand Coulee is larger. 
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Question No. 196 


Any Old Timers Know 
About Hot Air Engines? 


WE HAvE found in the store room 
a Size 8, Rider Ericcson hot air engine 
which is in excellent shape. What oil 
should it be lubricated with, what are 
its strong and weak points, what power 
will it develop and is it worth while try- 
ing to make use of? W. E. H. 


Question No. 197 


W. B. L. Needs Dope on 
Making Templates 


Wuite I have considerable data per- 
taining to pipe work, I can find nothing 
telling me how to calculate or make a 
pattern to mark off pipe to make 45 
deg. angles, or to join two pipes together 
to make a branch or wye. It seems to 
me there must be a formula for marking 
off the pipe before cutting so as to 
make what we call a stove pipe weld. 
Can some reader help me on this? 

W.B. L. 


Question No. 198 


A Trap Question 
for Trap Experts 


For SOME time we have been arguing 
about a question asked in an examination 
without reaching any satisfactory answer. 
Can readers help us on this? The ques- 
tion with the examiner’s comments is: 

“In a large dye house in a textile 
mill a large tilt trap was put on the line. 
As near as I could judge it was about 
36 in. long and 24 in. high. The fitters 
had to travel by train to do the job. 
They worked all day on it and as night 
fell the job was completed and the fit- 
ters left to catch the train. The superin- 
tendent of the plant turned on the steam 
and found to his disappointment that 
the trap failed to work. 

“He in turn called the engineer (now 
the examiner) and told him it failed to 
work, After close observation a blue 
tag was found on the trap that said 
“0-100 1b.” The engineer claims to have 
fixed it so it would work on the steam 
pressure of 160 psi. 

“Now can you tell me what he did? 
Could the body of the trap stand this 
overpressure? and where could he get 
an orifice to put in the trap so that it 
would work? 
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“We can’t see how he did it, unless 
there is some little hint or catch that 
we failed to find.” F. W. B. 


Question No. 199 


Should He Raise His 


Condenser Pressure? 


WE ARE operating a 16-ton two cylin- 
der single-acting water jacketed am- 
monia compressor at 140 lb. condenser 
pressure and 20 Ib. suction pressure. 
Condenser water is entering at 45 deg. 
F. and leaving the condenser at 80 deg. 
F, We use considerable water and would 
like to know if it is more economical 
to use less water and raise the condenser 
pressure to 180 psi.? BB. 


Question No. 200 
Preventing Sweat on 


Cold Water Lines 


IN THE past I have seen used in sev- 
eral places what appears to be a granu- 
lated cork insulation on circulating and 
other cold water lines. However, I can- 
not remember the plants so as to make 
inquiries as to how it is applied. Can 
you tell me? G.N. 

THIs TYPE of insulation now in fairly 
common use among utility companies 
was first noticed by the editor many 
years ago in the plants of The Cleve- 
land Electric Illuminating Co. W. H. 
Aldrich, superintendent of power, de- 
scribes the process of application as fol- 
lows: 

“After the first coat of paint is put 
on to the metal surface, as much cork 
as will stick is applied. The cork can 
be applied by hand or blown on with 
air. The hand method is more laborious 
but does not scatter so much cork. In 
either case, the cork which does not stick 
is collected on a canvas and used over. 
Three or more coats, depending on the 
job, are applied and finish coat of paint 
is then put on. Paint should be applied 
with a spray gun as brushing removes 
some of the cork. 

“The cork used is Navy 8-12, sold 
by the Armstrong Cork Co. and we have 
used both ‘Bitumastic’ paint and ‘Eusen- 
heis’ paint, both asphalt paints. A cover 
coat of aluminum paint finishes up the 
job. This is the only paint that I know 
of which will cover asphalt paints with- 
out danger of their coming through 
later.” 


Question No. 201 


Vibration Tolerances 


WILL you please tell me the vibra- 
tion tolerances considered permissible 
for turbines and generators of various 
sizes? N. V. SvETAILo 

THE TERM “permissible vibration” is 
a little difficult to define in that we 
generally find the machines are capable 
of withstanding much heavier vibra- 
tion than we generally permit. Turbine 
generators, operating at 3600 r.p.m. 
are generally considered to be in good 
balance if their bearing pedestals have 
total amplitudes of vibration no greater 
than 0.001 in. 

On the other hand, amplitudes of 
vibration as high as 0.003 in. on the 
pedestals can be withstood without 
harm to the machine. As compared 
with the above mentioned 3600 r.p.m. 
machines, the corresponding values for 
1800 r.p.m. machines wou'd be approxi- 
mately 0.002 and 0.006 in. 

In this connection it should be under- 
stood that although the greater am- 
plitudes of vibration can be permitted, 
they are not considered to be satis- 
factory and new machines just going 
into operation are generally found today 
to have vibrations less than 0.001 in. 
This limit applies to both 1800 and 
3600 r.p.m. machines. 

Westinghouse Elec. & Mfg. Co. 
E. Pittsburgh, Pa. B. A. Rose 


Answer No. 161 


The Safety Valve Creeps 


On p. 96 of the April issue N.E.A. 
complained of a safety valve which if 
set at 105 Ib. soon creeps up to 110 Ib. 
and has gone as high as 125 lb. The 
blowdown remains at 3 to 4 Ib.,. however. 
He has replaced different parts and 
checked it carefully for dirt or a cocked 
spring. Nothing seemed to help. 


The Spring Is Faulty 

IN CONNECTION with the trouble 
N.E.A. is having with his “creeping 
safety valve,” I suggest he has drawn 
a faulty spring. I base this suggestion 
on my own experience in a similar case. 
After all, there is only one force that 
prevents the valve’s opening and that is 
the tension of the spring. That is, of 
course, if the valve is in proper condi- 
tion. In my own case, a second new 
spring was installed after which the 
trouble disappeared. 
Ft. Riley, Kan. CLoyp J. Ray 


Answer No. 178 


If the Brine Pump Stops? 


On Pp. 78 of the June issue J. K. ad- 
mitted that he worked himself into a 
tight spot arguing about what would 
happen if the brine pump stopped and 
was not started again but the compres- 
sor was left running. Other answers 
were published on pp. 96 and 98 of 
the August issue. 


T. F. Dries Up a Sticky Subject 

StopPinc of the brine pump will 
allow the temperature of the room to 
rise and quite likely the ammonia gas 
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will be returned in a superheated state 
to the compressor. In effect the sys- 
tem is stopped up on the discharge 
side of the compressor and eventually 
all the refrigerant will find its way 
through the condenser to the receiver. 
Stopping of the brine pump will not 
freeze the brine unless the solution is 
weak because the brine has a lower 
freezing point than is likely to be 
reached. With the calcium chloride so- 
lution the freezing point is, of course, 
lower than for a sodium chloride solu- 
tion. 

The brine pump is used so as to 
maintain a steady temperature, and be- 
cause it usually involves less refrigerant 
in the system than does direct expan- 
sion. In some systems the brine 
sprays over coils. Thus in the making 
of glue it is used this way to maintain 
the correct temperature of air circulat- 
ing in the cooling boxes. The glue 
comes from the hot glue container, 
where it is kept agitated, and flows 
on belts. 

These belts run through the chill 
boxes where the low temperature air 
carries away the heat. This cooling re- 
duces the glue to a jelly like mass 
which adheres to the belt so it can 
be carried to the floor above and put 
on trays. From here it goes to the 
hot air storage rooms where it is 
brought back to a hard form again. 
Finally it goes to the grinders to be 
pulverized. 
Philadelphia, Pa. T. F. CUNNINGHAM 


Answer No. 187 


Slag and Spalling Mean 


High Furnace Maintenance 


On p. 100 of the July issue H. G. K. 
said: “Costly furnace maintenance has 
been bothering us for some time due 
to high constant overloads (200 per 
cent) and low fusion ash coal which 
gives us a bed of hot syrupy stuff that 
causes undue spalling of our furnace 
walls. Replacing spalled brick in a wall 
19 ft. long, 19 ft. high and 12 ft. wide 
is quite an expense, to say nothing of 
the enforced outage. We would like to 
install water cooled walls, but can’t 
take the time out even though we could 
get the tubes and headers. Any tips 
on operation, air cooling or different 
type of brick which would help us 
would be appreciated.” One answer to 
this question appeared on p. 99 of the 
September issue. 


While Martin Hits the Walls 

H.G.K. has a problem that has af- 
fected all plants at some time or an- 
other. Losses of boiler efficiency, due 
to the effects of excess air, leaks into 
the brick setting must be taken into 
consideration. In order to maintain a 
boiler properly the brick setting must 
always be properly taken care of. 

There are several kinds used for 
boiler settings, namely, red brick and 
firebrick. Red brick is used in such 
portions of the settings that are well 
protected from: the heat. Red_ brick 
should be so selected so tests made 
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will show a sound, hard, well burned 
and uniform brick. 

When selecting firebrick greater 
care must be taken, for the life of a 
“boiler setting depends on the type of 
firebrick selected. However no boiler 
setting will last any length of time un- 
less the brick is properly laid and 
bonded. Another great fault lies in the 
brick setting not being properly set to 
allow for expansion after the boiler 
has come up to its operating tempera- 
ture level. 

Several years ago firebrick was 
judged by its melting point, or at the 
temperature the brick would liquefy 
and run. However, experience, proves 
to us that this is only important within 
certain limits. Firebrick should also 
be judged by its plasticity under a 
given load. The tendency of firebrick 
to become plastic usually occurs at a 
temperature much below the melting 
point and to a degree that may cause 
the firebrick to deform under the 
stresses to which it is subjected. 

Naturally. plastic or softening tem- 
perature will be calculated upon the 
stresses the firebrick will be subjected 
to. Chipping a brick will show its 
quality; if the fracture is flinty, clean, 
and white in color, the brick is prob- 
ably of good quality. If the texture 
of brick is fine and uniform its quali- 
ties are probably poor. 

Spalling of firebrick is caused by 
high gases sweeping through the fur- 
nace at high velocities at the full fur- 
nace temperature. Spalling occurs rap- 
idly if cold air is allowed to strike the 
heated brickwork. 


A few years ago I had experienced 
a problem to patch up large cracks in 
a boiler setting. These cracks had de- 
veloped through a wall 18 in. thick. Of 
course we overcame this difficulty, 
thanks to P.P.E. magazine’s staff, and 
readers. Therefore having tried Pli- 
brico and finding it good, I would sug- 
gest that H.G.K. use a monolithic lin- 
ing of the furnace with Plibrico. The 
other suggestion would be to find out 
information about Carbofrax. In sev- 
eral plants that I have been stationed 
at we had Carbofrax brick and cement. 
With this brick (which is built up from 
the grates a short distance) less main- 
tenance was experienced and brick set- 
ting repair was practically nil. As 
pointed out previously, too much stress 
cannot be laid upon the selection of 
proper refractories for boiler settings. 


H.G.K. also states they cannot take 
time out for repair or change. Well, no 
refractory will stand up properly unless 
it is given a chance to set and dry out 
by keeping a low fire in the furnace. 
It may do for a while to rush a job, 
but in the end it will have to be done 
over again. Fortunately refractories of 
to-day can be used at full furnace tem- 
perature if brought up to full operating 
schedule slowly. 

Constant overloads (200 per cent) is 
enough to tax most any boiler setting. 
H.G.K. will be lucky if any of the 
boiler setting will last after the peak 


loads are decreased (assuming the peak 
loads are due to higher production due 
to the war effort). While knowing 
nothing of H.G.K.’s position or classifi- 
cation, I would suggest he check his 
whole power plant and see if he can 
improve its efficiency. I would also 
suggest conducting an efficiency steam 
generating test. Sometimes there is a 
need of calibrating the flow meters, 
combustion control instruments and 
meters. Many plants to-day are run- 
ning with instruments that need read- 
justment or repair. 

No matter what repairs H.G.K. 
makes inside the firebox, it will take 
time and of course this means a shut- 
down of the plant, unless he has one 
or more boilers as spares so that the 
plant may operate while repairs are 
being made. 

Martin N. GOZDENOVICH 
Fairview, N. J. 


Answer No. 189 


Should the Heating 
System Be Drained? 


THIS QUESTION was asked by J. Q. R. 
on p. 93 of the August issue. He re- 
ferred specifically to the non-heating 
season when the pipes may be drained 
or left full of water. He also wanted 
to know why—regardless of what the 
answer was. One answer to this ques- 
tion appeared on p. 100 of the Septem- 
ber issue. 


Check by Mr. C—Almost 

Hor waAtTerR heating systems should 
not be drained during the summer. 
I believe for good and sufficient rea- 
sons, and experience gained from oper- 
ating such plants for many years. This 
is principally because of deterioration 
of the radiators themselves. I prefer to 
let the system remain full at all times 
up to the normal operating level in 
the expansion tank, for reasons as 
follows: 

If you drain the system, then on 
refilling you will likely find much of 
the packing around the valve stems 
has dried out and is in leaky condition. 
Maybe some stress has also occurred 
on the piping somewhere and opened a 
leak. If the piping is kept full of wate- 
such things make themselves known at 
once and are not all discovered at one 
time when the service is needed. 

The most important reason, how- 
ever, is the effect on the radiators 
themselves. Radiator sections are con- 
nected together by wrought iron nip- 
ples, vulnerable because they are liable 
to rust out and become leaky. The 
cast iron radiator sections, however, 
do not rust appreciably in ordinary 
waters. 

There are two kinds of nipples in 
general use: the slip nipple of com- 
paratively thin metal and pressed into 
place; and, the right-and-left thread 
screw nipple which is heavier and not 
so vulnerable because of its greater 
thickness. There is little corrosion or 
rusting of these nipples if the system 
is left full of water. 
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5 HOW TO TRAD 


a ii, 
ky f 
Piormoarranve sources have reported that 
1/9 inch scale on boiler tubes can cause heat 
losses as high as 16%. That means a heavy waste 
of coal and loss of boiler capacity. 

With the tremendous demands on American 
power plants, mining operations and railroad fa- 
cilities, it is important that you investigate the pos- 
sibility of trading pounds of Nalco feedwater 
treatment for tons of coal. 

The Nalco System will keep your boiler tubes 
like new, eliminate heat losses due to scale, pre- 
vent carryover, foaming and priming and give you 
controlled blowdown. 

Take the steps now to conserve time, money, 


manpower and materials. Write for a Nalco Survey 
of your plant. 


NATIONAL ALUMINATE CORPORATION 
6224 W. 66th Place e Chicago, Illinois 


Canadian inquiries should be addressed to Aluminate Chemicals, Ltd., 555 Eastern Ave., Toronto, Ont. 





*Plant Survey plus Laboratory Research plus Controlled Chemicals plus Continual Check Reports. 
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This water has been boiled out so 
there is little oxygen in it, whereas if 
the air is allowed to enter the inside of 
the radiator during the summer season 
rusting is likely to go on continually. 
I can mention many systems, especially 
steam heating systems, where they have 
had expensive trouble on account of 
radiator nipples giving out. 

One such case is a hotel where 
every radiator had to be taken down 
and re-nippled. I have in mind, and 
under observation at present, a job in 
a church where they have had to take 
down several radiators to replace leaky 
slip nipples. In this installation new 
leaks are constantly springing up. The 
moral of this is: In planning your hot 


ellers 


water heating system insist on the use 
of screw nipple radiation even if it 
does cost a few cents more. Also insist 
on the system being kept full of water 
at all times so that the oxygen of the 
air will not get into the radiators. 

There is, however, one other point 
to be observed. Water is sometimes 
found slightly acid or corrosive in 
nature. This is often shown by the 
fact that the water standing in the 
water glass of a boiler shows a red 
or rusty tint. The way to get rid of 
this is to dissolve a little soda into 
your boiler to render the water alka- 
line instead of acid. 


Logansport, Ind. C. C. CusTER 
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Four A. W. Kramer's 
Straighten Out a 
Family Affair 

From a letter received recently: 
“Will you please send me the two vol- 
umes which you published some years 
ago entitled ‘Electricity—What It Is 
and How It Acts’ by A. W. Kramer?” 
Signed, A. W. Kramer, Corpus Christi, 
Texas. 

The reply: “Unfortunately, we can- 
not send you the complete work as we 
are entirely out of Vol. II. We still 
have a number of copies of Vol. I, how- 
ever, in case you would like to have 
the single volume.” Signed, A. W. 
Kramer, Chicago, III. 

By return mail: “Received your let- 
ter advising me of the shortage of 
Vol. II and am just about flabbergasted. 
I thought this book was written by 
A. W. Kramer, my father, who is also 
an electrical engineer, and that I had 
overlooked it. Then I find that there 
are three A. W. Kramers. Electrons 
certainly must run in the Kramer tamily. 
.I am also a radio engineer so you can 
obtain the Yearbook of Broadcast Ad- 
vertising and show the boys around 
Chicago that you were chief engineer at 
KRBA at Lufkin, Texas, last year. 
Send the book by all means, and if I 
get accused of being the author, it will 
be a pleasure. Is it possible that we 
are remotely related? My family is 
from Alexandria, La., and my grand- 
father John Kramer who settled here 
in the early seventies from Germany.” 
Signed, A. W. Kramer, Corpus Christi. 

The final letter: “The book has been 
mailed and you should have it shortly. 
The coincidence is heightened by your 
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also being a radio engineer. I am not 
a radio engineer professionally but have 
been a member of the I.R.E. and the 
A.R.R.L. for many years and have been 
a Ham since the first World War. 
W9CVP has been off the air now since 
December 7, but before that it was on 
the air continuously for a period of 
over 20 yr. on both phone and CW. The 
A.W.K.’s all seem to be E.E.’s.. There 
is still a fourth one whom you will find 
listed in the A.I.E.E. Yearbook as De- 
sign Engineer for the General Electric 
Co. at Bloomfield, N. J. I do not think 
that we can find any closer relationship. 
My father came to this country from 
Holland in the eighties and I am quite 
certain that there were no German con- 
nections.” Signed, A. W. Kramer, Chi- 
cago, IIl. 

With at least four of the A.W.K.’s 
pedigreed and identified we can proceed 
with the business of making Anxious 
Willing Kilowatts—also professionally 
related to the other A.W.K.’s. 


Forced Draft Requirements 
—Get Joe Steamed Up 


THE ARTICLE by J. R. Darnell, titled 
Forced Draft Requirements—Get Joe 
Steamed Up (p. 86, August issue) 
also aroused my interest and ambi- 
tion. Reading Mr. Darnell’s article 
caused me to refer back to the original 
by Mr. Sims. I fully agree with Mr. 
Darnell’s reflections, and the key to the 
entire situation is well stated by his 
statement that Mr. Sims’ chart does not 
take into consideration the exit gas tem- 
perature. However, I am unable to agree 
with some of Mr. Darnell’s calculations, 
so I stick my neck out as follows. 


The ultimate analysis seems to be as 
follows with the notation of the pres- 
ence of 3.1 per cent moisture. 

Ci Sack iebnee 0.843 
BAe ayctstoreltereietotee 0.047 
Mies, Cheer) See 0.052 
a ee en ae ees 0.007 
BSH 1c heaeeaere anes 0.051 


1.000 
The analysis of the coal as fired would 
then be as follows: 
OMB SNe Saracen eee: 0.8430 
BAGS chs aang ede-ctecerecett 0.0436 
Os os seas oenae 0.0244 
Gib. caesar nice ae 0.0070 
BED: Goes caeee ee 0.0510 
12 10 eS Onan TRCCG. 0.0310 


1.0000 


Taking the assumption of 10 per cent 
carbon in the refuse and using the latter 
analysis, the weight of the refuse would 
be 0.051 divided by 0.9 or 0.0567 Ib. and 
the unburned carbon, 10 per cent of this 
amount or 0.00567 lb. This checks the 
rather cumbersome method outlined by 
Mr. Darnell, and is considerably ‘shorter... 

I am unable to check the form yofs, 
equation 2, as well as the result fromi‘ % 
the figures substituted in the one just 
below the same equation. In equation 2 
the term 0.375S should be in the numera- 
tor of the fraction, instead of the de- 
nominator (according to my derivation), 
also the 0.375 to be 0.296 so that. the 
equation would read 


20.9 
2.38 (H—0/8) +0.296 S 


C 


Since the sulphur content is generally 
small, it will not affect the result as cal- 
culated on a slide rule if it was neglected 
completely. This equation could be ex- 
pressed in terms of the theoretical air 
since this has already been determined. 
The form would be ; 


Max. CO2= 





Max. CO2= 





1+ 


0.33TA 
1+ 


Where TA = theoretical air, 1b./Ib. coal 
C=carbon content of coal in 
Ib./Ib. coal. 

The author’s statement that the un- 
burned carbon will reduce the theoretical 
amount of air required per pound of coal 
is incorrect. The theoretical air for this 
coal is 11.16 lb. regardless of how it is 
burned, since the theoretical air is that 
required to burn the coal completely 
without any oxygen remaining. 

The result of the equation where the 
author assumes 15 per cent COe seems 
to be incorrect. Thus he gives 

(18.7 — 15) 0.791 





excess air = 
15.0 (100 — 18.7) 
2.93 
=——or 24 per cent 

. 122 

The 2.93 is correct, but the numerator, 

using the above figures is 1220.0 instead 

of 12.2. 
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Valves aren’t so easy to replace these days .. . practically 

all materials going into their manufacture are on the 
critical list. This means that it is up to every valve 
user to take the best care of what he has to insure the 
longest possible service life. 

Leaky valves are saboteurs of your production schedules». 
... obstructing your best efforts and increasing your costs: y 
The chart illustrated above gives you an idea of Ayhat_ 
valve leakage costs you. , 
Fortunately, valves respond to good treatment. Careful 
handling, immediate repair of the slightest leaks, and 
prompt replacements of worn parts will keep them ‘on 
the job, ready to meet the demands imposed by industry’s 
unprecedented war effort. 





Since virtually all materials used in the manufacture of valves are on 
the list of critical materials, valve users are urged to furnish the highest 
possible preference ratings and proper “end use” symbols on their 
orders. This will be of mutual helpfulness. 
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There seems to be a misprint in the 
equation used to calculate the moisture 
and hydrogen loss in that the multipli- 
cation sign should be a plus sign. Then 
too the figures are for atmospheric pres- 
sure, whereas the flue gas is actually ex- 
erting only a pressure of from 1 to 2 
psi, abs. This however will not affect 
the result to any appreciable extent. 

The ash pit loss calculation is in 
error. Using the figures the author has, 
the result should be 444 B.t.u.; however, 
the loss appears to be the weight of un- 
burned carbon multiplied by 14,600, 
which would be 0.00567 by 14,600 equals 
83 B.t.u. 


Now, since the radiation loss must 
be assumed, why would it not be easier 
to calculate the amount of air required 
from the assumed efficiency, and gas tem- 
perature; and from this find the COe, and 
resulting flue gas analysis if it is re- 
quired. 

Using the analysis of the coal as fired 
and heating value of 14,688 B.t.u. per Ib. 
on the same basis: 


Heat absorbed by the water 
0.85 X 14,688 = 12,460 
Assuming 2.5 per cent 
lost by radiation 
0.025 & 14,688 = 367 
Moisture and hydrogen loss 
9H (1089.1 + 0.46t, —t) = 
9 X 0.047 (1089.1 + 
0.46 X 450 — 70) = 
0.423 (1089.1 + 207 
—70) = 518 
Ash pit loss 
0.00567 X 14,600 = 
Dry gas loss 
Wag X 0.25 (tg — 70) = 


14,688 

Thus the dry gas loss would be 14,688 
— 12,460 — 367 — 518 — 83 = 1260 B.t.u. 
/\b. coal. Using the assumed flue gas 
temperature (which in any case could be 
determined from the temperature of the 
last fluid that the gas is heating), the 
weight of dry gas can be determined, and 
from this the weight of air supplied per 
pound of fuel. 

1260 = Wage X 0.25 (450 — 70) 

Wag = 13.26 1b./lb. coal 

Since 

air-+1 lb. coal = refuse + dry gas 

+ H2O 

then 

air + 1.0 = 0.0567 + 13.26 + 0.423 

air = 12.74 1b./Ib. coal 

per cent excess air = 

(12.74 — 11.16) 100 

==142 





11.16 
This small amount of excess air 
would probably cause difficulty in the fur- 
nace design and it would be necessary to 
either lower the flue gas temperature 
(which might be impossible) or else op- 
erate under a lower efficiency. 
The resulting flue gas analysis would 
be determined as follows: 
Weight COs = (0.843 — 0.00567) 3.67 
== 3:07 Ib. 
Weight Ne=11.16 X 0.768 X 1.142 
= 9.80 Ib. 
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Weight Oo=11.16 X 0.232 X 0.142 
+ 0.00567 X 2.67 
= 0.3676 + 0.0151 
= 0.3827 Ib. 
Mols. Vol. % 
CO2= 3.07 + 44=0.0698= 16.15 
Ns = 9.80 + 28 = 0.3500 = 81.15 
O2 = 0.38 +32 =0.0119= 2.70 
0.4317 100.00 
C. M. Leonarp 
Assoc. Professor 
Mech. Eng. 
Oklahoma A. & M. College 
Stillwater, Okla. 


Joe Gets Steamed Up Again 

THE ORIGINAL article by Mr. Sims 
under the title “How to Determine 
Forced Draft Air Requirements” in the 
February issue (p. 94) which has invoked 
several discussions, was directed to the 
problem of determining air requirements 
for forced draft and I thought that my 
comments in the August issue (p. 86) 
were apropos to that particular topic. 
However, if we were to attempt to 
follow all the ramifications of Mr. 
Leonard’s remarks, I’m afraid we would 
get far afield. Mr. Leonard agrees with 
me that Mr. Sims’ chart does not take 
into consideration a very fundamental 
element, namely, exit gas temperature. 
This is the crux of the whole problem, 
but after having made that observation 
Mr. Leonard appears to drop the matter, 
and, for the most part, indulges in 
“quibbling.” 

Even assuming that there might be 
some minor errors in my calculations in 
arriving at a heat balance, my original 
contentions are still sound and have not 
been shown to be wrong. In addition to 
disregarding the exit gas temperature, 
Mr. Sims gave an illustration for his 
chart by assuming 60 per cent excess air 
with 85 per cent efficiency. Regardless 
of possible minor errors in some of the 
items in my heat balance, it was tabulated 
merely to show that the above conditions 
postulated by Mr. Sims are impossible. 
Mr. Leonard does not discuss this matter 
at all and apparently agrees with my 
conclusions. 

Equation 2 in my article for calcu- 
lating the maximum theoretical CO2 was 
taken from an article in Power, Volume 
48, December 31, 1918, entitled “What 
Percentage of COzg Can Be Obtained.” 
That equation did not account for the 
sulphur, so I used the constant of 0.375 
shown in a similar equation in a paper 
presented by Andrew A. Bato before the 
American Society of Mechanical Engi- 
neers in New York, February 24, 1926. 
This paper was printed in full in the 
April, 1926 issue of Mechanical Engineer- 
ing, pp. 330-36, and in abstract in Power 
Prant ENGINEERING August 1, 1926, p. 
839. 

Mr. Bato shows how he arrives at 
his equation, which is: 

8.86 
Max. COo= 





0.422 +H — 0/8 


C+ 0.375 S 
The values in this equation may be 
converted to the simpler equation which 


I used by dividing the numerator and 
denominator. by 0.422. By this procedure, 
if we wanted to split hairs as Mr. 
Leonard does, we might say the equa- 
tion given in Power is wrong because 
the constant for hydrogen should be 2.37 
1.0 , 

instead of 2.38, since m7 
2 

Mr. Leonard does not explain why 
he thinks the sulphur constant should 
be 0.296 instead of 0.375, as used in my 
equation. Perhaps he will at least agree 
that the equation for the weight of air 
required per pound of fuel, as expressed 
by the following, is correct: 

Lb. air per Ib. fuel 

= 11.52C + 34.56 (H—0/8) + 4.32S 

If we can agree on that, we see that 
the ratio of the weight of air for sul- 

4.32 

phur as compared to carbon is —— 


== 0.075 

This means that for each pound of 
air required to burn carbon, only 0.375 
Ib. is needed for the sulphur. 

As another concrete example of Mr, 
Leonard’s quibbling, one needs only to 
refer to his criticism of my equation for 
excess air which was given exactly as 
presented by Mr. Bato. The latter’s equa- 
tion was given as follows: 


COze [(max.) — k] 79 
E= 


k (100—CO2 max.) 

Now any practical engineer other than 
a college professor would know that in 
substituting values in this equation the 
value of 79 should be 0.79, and 100 rep- 
resents 100 per cent. Therefore, when 
we have a maximum theoretical COe 
value of 18.7 per cent, a COse reading 
of 15 per cent represents 24 per cent 
excess air. According to Mr. Leonard’s 
literal interpretation of the equation, the 
excess air value would be only about 
0.2 per cent. 

Also with reference to the moisture 
and hydrogen loss he attempts to carry 
the calculation to an absurdity by stat- 
ing that the absolute pressure of the 
flue gas should be considered. Boiler 
tests as a practical matter do not and 
cannot involve the same details of accu- 
racy as one would observe in checking the 
atomic weight of an element in the labo- 
ratory. It’s a wonder that Mr. Leonard 
doesn’t insist on making allowance for 
slight air compression in calculating fan 
performance, as one should do if he 
wishes to carry his calculation to absolute 
exactness. 

Finally, I wish to take issue with Mr. 
Leonard on his statement that in my ex- 
ample the theoretical amount of air re- 
quired per pound of coal remains the 
same regardless of how it is burned. So 
far as an original pound of coal as fired 
is concerned, he is correct. I should 
have stated that the amount of unburned 
carbon reduces the theoretical air per 
pound of coal burned. He does tacitly 
agree that my figure of 11.15 Ib. for the 
weight of air, is correct by giving a figure 
of 11.16 Ib. Can anyone read the dif- 
ference on a slide rule with any degree 
of certainty? Certainly any practical en- 
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Choosing these standard Edward valves means 
quicker delivery. But important as that is to- 
day, there are other big dividends—such things 
as maximum job and part interchangeability, 
easierinstallationandothertimesaving factors. 

Built with the customary Edward emphasis 
on “plus value’ construction, these versatile 
forged and cast steel valves fit a wide variety of 
power, petroleum, process piping and indus- 
trial services. For more detailed descriptions 
and dimensions see Edward Catalog No. 101. If 
you haven’t a copy, a post card will bring you 
one by return mail. 


INTEX GLOBE STOP 
VALVES .. 





It pays to ue Edward 300 lb sp steel globe, angle and check valves. 
Note strong, functional design of 214 in. cast steel globe stop 
valves above. Fully guided disk permits installation in any position. 


FLANGED 
STOP 
VALVES .. 


There’s long, eco- 
nomical life in 
Edward globe and 
angle forged steel 
flanged end stop 
valves. Seats, 
disks and stems 
are EValloy, Ed- 
ward's specially 
processed stain- 





Fig. 6597 —Horizontal 


CAST STEEL CHECKS. . 


For 300 lb check valve service, choose 
Edward Fig. 6597 (horizontal) or Fig. 
6598 (angle). Cast steel, piston type, 
flanged ends, sizes 214 in. to 12 in. In- 
tegrally cast ribs guide disk-piston as- 
sembly throughout travel. Streamlined 
bodies contoured for free flow. Also 
built for pressures to 1500 lb and in 
sizes to 12 in. Forged steel check valves, 
Vf in. to 2 in. available. 


SCREWED 
STOP 
VALVES 


Edward screwed end 

stop valves, either in- 

side screw (Fig.2698-9) 

or O.S. & Y. (Fig. 2688- 

9) are going into all 

sorts of service today. 
Full area forged steel bodies minimize 
pressure drop. EValloy seats and disks. 
Drop tight closure. Globe and angle, 
for 600 lb sp in sizes 14 in. to 2 in. 





less steel. Unique 
swivel plug type 
disk design prevents galling. Heat treated 
forged steel bodies proportioned to reduce 
distortion under heat. O.S. & Y. with bolted 
bonnets and bolted glands. For pressures 
to 600 lb sp, sizes 14 in. to 2 in. Same de- 
sign characteristics available in valves 
for service to 1500 lb. 


Fig. 4829 


GET THIS 
FOLDER! 
Intex valves are 
fully described 
in Catalog 


12-GS. Writefor 
a copy today! 


Fig. 3264 


Disks and integral seats of these Edward 
Intex valves are hard surfaced with Stel- 
lite. Disassembly unusually easy, working 
_ readily accessible. Socket welding, 

anged or screwed ends for pressures to 
1500 lb at 950 F. 








BLOW-OFF VALVES .... 


Edward blow-off valves are designed to 
avoid damaging shock to piping. Simple, 
frill-free construction with no unnecessary 
parts to erode or cause clogging. EValloy 
and Stellite seats and disks. Globe type seat- 
ing for tight closure. Straightway and angle 
for 150 to 1500 lb sp service. 





THE EDWARD VALVE & MFG. CO., INC. 
220 West 144th Street, East Chicago, Ind. 


EDWARDS VALVES 
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gineer will agree that carbon that is not 
burned will not use up air, and that the 
lesser the amount of carbon which does 
remain in the coal which is actually 
burned, the lesser the air required either 
with no excess or with any given per- 
centage of excess. 

Taken as a whole, Mr. Leonard’s dis- 
cussion sheds little or no light on the 
problem as presented by Mr. Sims. 
Naperville, Ill. J. R. DARNELL 


What the Operator 
Wants to Know 


ALFRED IppLes’ reference to copper de- 
posits, in his excellent article “What the 
Operator Wants to Know” September 
issue, is very interesting. In fact, it 
caused a painful collision between my 
two brain cells, the result of which is an 
IDEA. It may seem that small bore, 
high velocity rifles may have little in 
common with high pressure boilers, but— 
here goes my neck out. 

A few years since, we small bore ex- 
perimenters worked out some excellent 
loads, using copper jacketed bullets, the 
latest powders, and non-corrosive prim- 
ers. Due to the use of the latter type 
of primer, we assumed that cleaning of 
the bore was unnecessary. After some 
expensive barrels were found pitted (are 
my ears red) investigation proved that 
the pits were caused by electrical action 
set up between a light copper wash de- 
posited by the copper jacketed bullets, 
and the bore itself. 

With respect to pressure, heat, and 
chemical activity, conditions in a rifle 
barrel are not unlike those obtaining in a 
high pressure boiler. So, is it possible 
that heavy deposits of copper, on or in 
a pit in a tube, promote the growth of 
the pit by electrolytic, or shall we say, 
galvanic action? 

Of course, I offer no comment as to 
the source of the copper. 

After reading the above, the whole 
thing seems unlikely, but I am one who 
still believes, “That big oaks from little 
acorns grow”. Also Fairies, Little 
People, etc. 





_Editor’s Note: If the R.A.F. boys were 
boiler operators I am sure they would know 
what caused the copper trouble. Indeed it 
would be quite simple for them. They would 
lay it to the Gremlins. 


Spending Money Like 
Water 


IN SOME correspondence that we had 
a few months ago, you asked for sug- 
‘gestions, particularly in connection with 
the problem contest. It strikes me that 


the prize awards are too often based ' 


upon spending an excessive amount of 
money. I remember one refrigeration 
problem in particular, published about 
a year ago, and remarking at the time 
“money for changes was spent like 
water.” 

Regulator, thermo-controls, relays and 
what have you were put on. It was beau- 
tiful. I am sure it was just exactly the 
way I would want the set-up done. But, 
and that’s a -great big but,—where are 
you going to get a boss that will approve 
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a repair bill of that size no matter what 
head you put it under? 

My boss, and I venture to say 90 per 
cent of that classification, wants to know 
the cost first, what he will get in return, 
and cares very little about how easy it 
is to operate as long as it can be made 
to work for as low a cost as possible. 

He’s not a tough guy to work with, 
in fact the best man I ever worked for, 
but he’s practical and he knows his busi- 
ness. He doesn’t say, “Don’t spend 
money,” but he wants to know every- 
thing he can get when he does. 

As an engineer I think he’s right. 
That’s what he has me here for. To go 
out and spend his money for fancy 
gadgets? Yes, they are fancy when you 
can operate just as successfully and save 
money without them. I think that the 
most practical solution of any problem 
is the one which is most practical from 
the engineer’s viewpoint and the easiest 
on the boss’ pocketbook. 

Don’t you see it my way? I answered 
your refrigeration question and all I did 
was change pressures by cutting down 
on the incoming water. That was a sav- 
ing and I got third prize. I was nearly 
floored and still have the money under 
the glass on my desk. The man who 
won first prize went out and spent $500 
of the boss’ money, only to do just 
what I did except to make it automatic 
while mine was manual. 

What does the boss care about the 
difference between automatic and manual 
control? He does, however, care a great 
deal about the $500 and it’s my claim 
that that is what makes the engineer’s 
job important, both to the man with the 
license and to the boss, who after all is 
the guy that keeps us working. 

Buffalo, N. Y. Harotp E, GETHOEFER 


Avoidable Waste 


RecentLy I found a large ad in the 
evening paper stating that a well known 
firm was greatly in need of engineer 
draftsmen, but stated that no one except 
fast workers would be considered. I 
wrote them and said that in my esti- 
mation that ad was the most stupid, silly 
thing I had ever seen in print, and offered 
the suggestion that all they needed was 
a few good squad leaders with a tea- 
spoonful of brains to plan and direct the 
work for the men they already had. 

I have learned from long years of 
experience that a man is never so happy 
as when he is working up to his full 
capacity, and a good boss knows how 
to develop his men and get the most out 
of them. We should not forget that to 
do good work and to receive recognition 
for it satisfies the soul as completely as 
any human experience. Happy work- 
men are well employed workmen. 

I was in business for myself a num- 
ber of years, but war conditions com- 
pelled me, like many others, to drift 
back again to my old line of work. It 
is needless to say I am astonished by 
the incapability of many of the squad 
leaders, the majority of whom are not 
getting half of what could be gotten out 
of their subordinates because they do 





not understand human nature; they can- 
not teach and stimulate, but only frighten 


and irritate. An ineffective, indifferent 
boss has the mistaken idea his men 
aren’t entitled to any consideration. The 
successful boss and leader, however, 
knows that a person who is intelligently 
directed and encouraged is worth several 
who have had all sense of cooperation 
crushed out of them. 

Most of us dislike avoidable waste. 
Here is a squandering, unnecessary ex- 
penditure that transcends all others 
which cannot be checked until those 
at the head of our big business scrutinize 
the little bosses more closely and choose 
only those who know the economics of 
bossing. 

This is written for the benefit of the 
“dribblepusses” who have only been on 
the job a short time, the old experienced 
bosses already know all about it. 

It is also noticeable that some execu- 
tives make a greater effort to keep a 
good secretary than a good wife. Little 
can be expected from men with an 
example of that kind before them. I 
happened to be connected with an outfit 
of this kind a while back. 

Let us all keep our feet on the ground, 
our heads cool and remember the bit 
of verse: 

Let this be your goal, be fair to all 

Pay for what you get or do without 

Ask no favor, great or small 

You then can meet them all when 

you go about 

And this I would recommend: 

Be faithful, grateful, but never 

bound. 
Johnstown, Pa. 


Feeding Boiler Compound 


Georce Krrx’s article on a Simple 
Compound Feeder (June p. 74) recalls 
one of my first brainstorms, Malar- 
key’s Unpatented Apportioning Boiler 
Compound Feeder, and I am attaching a 
sketch which may or may not be worth 
publishing as it was shown in Power 
about 10 or 15 yr. ago. The installation 


_., 


H. S. BracKEN 

















J'Pwe BRAZED INTO 
LUBRICATION FILL-HOLE. 


OLD CYLINDER 
LUBRIC: FEED TO 
BOILER 

















i. SUCTION 
Hookup of cylinder lubricator for feeding 
boiler compound in proportion to the feed- 
water flow 


I originally had would feed about 3 to 4 
gal. of compound in 24 hr. Maximum 
feed would depend upon size of lubrica- 
tor available and probably what the com- 
pound was.composed of. (Confidentially, 
I think Manzel stole my orphan idea as 
they advertise one that looks just like it.) 
Melrose, Mass. O. W. MALARKEY 
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Inserting a 16 gauge perfo- 
rated Monel cylinder to com- 
plete a separator. Sixty of 
these units using 180 Monel 
cylinders arenowin service in 
British supply cargo vessels 
built under supervision of the 
U. S. Maritime Commission. 


How improved Material and Design for Boiler Accessory 


REDUCED COST 30%, WEIGHT 50% 


Change from cast bronze to 
welded Monel sheet also increases 


life of Steam Separator 


The Dri-Steam Boiler Separator is a compact 
unit mounted inside of the boiler drum. Remov- 
ing moisture and solids from outgoing steam, it 
assures dry, clean steam at boiler outlet under all 
operating conditions. 

Some time ago the makers, Dri-Steam Prod- 
ucts, Inc. of New York re-designed this unit with 
excellent results. Cost of the separator was cut 
one-third. Weight was reduced by one-half. In 
over two years of actual service not a single fail- 
ure has been reported. 

The change consisted of re-designing the sepa- 
rator to take separating elements made of Monel 
sheet instead of cast bronze. The bronze had a 
limited life, frequently as short as three months. 





Electric welding a 14 gauge 
Monel cylinder for the Dri- 
Steam Boiler Drum Separator. 


Other materials were tried, but proved too diffi- 
cult to work. Monel was finally adopted because 
it was found amenable to perforating, punching, 
and spot and electric welding . . . and its com- 
bined strength and resistance to corrosion assure 
freedom from trouble, and eliminate need for 
maintenance. 


MONEL* e “K” MONEL* © “S” MONEL* ® “R” MONEL* © “KR” MONEL* © INCONEL* © “Z” NICKEL* © NICKEL 
Sheet... Strip...Rod...Tubing... Wire... Castings 
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How Would You Do It? 


Problem 24. No letters, no priorities, no 
awards, almost no judges. The sad, sad 
story of a negatively involved project 


WHEN THE MEMBERS of our Board 
of Judges were protestingly dragged back 
to their nicely padded chambers after 
their somewhat futile but admirable at- 
tempt to enlist in the air forces*, their 
first act was to dig into the mail bag to 
sort out the answers to the big Priority 
double prize contest, announced in the 
September issue. And, Lo, what do 
you suppose they found? No letters; 
no mail; just nothing. 


They Were Puzz'ed 


Somewhat puzzled they looked at 
one another, looked in the bag again and 
after some discussion came to the con- 
clusion that they were too early. Ap- 
parently, the answers to the problem had 
not begun to arrive. Relapsing into 
their normal comatose state they did not 
give the matter another thought for 
7 days. It is improbable that they would 
have thought of it then had not two 
of the old fellows become involved in 
an argument over what day of the 
week it was. The chief justice said 
it was Thursday, and one of the asso- 
ciates said it was Monday. Fortunately, 
they were separated before serious dam- 
age was due to their respective whiskers; 
but in settling the argument, someone 
called attention to the fact that it was 
the tenth of October, and that the clos- 
ing date of the prize contest was long 
past. All letters were to have been in 
by October Ist. 


Nothing in the Bag 


They looked in the bag again. But 
no letters; no answers to the contest. 

It took the judges some time to as- 
similate the sad fact, but in the end 
they realized the gravity of the situation. 
Here they were, gathered together for 
the sole and solemn purpose of judging 
the answers to the contest, and there 
were no answers. 

Careful search and double checking 
only served to emphasize the bitter truth. 
_ Not a single reader had seen fit to try 
for a $25 War Bond—and there were 
two of them waiting! 

Were the judges’ faces red! 


The Captain Was in Swimming 


Well, there was nothing to do about 
the matter. They called Captain Morris 
down in Miami Beach, who propounded 
the problems, but the General who an- 
swered the phone said Captain Morris 
was in swimming and could not be 
reached; furthermore, he was in the 





*See Page 93. 
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army now and had problems of his own. 

Evidently the priority problems were 
too involved and entailed too much ef- 
fort and originality to interest anybody 





enough to cope with in our routine work 
these days without spending extra time 
writing about them. We were probably 
at fault in presenting this kind of a 
problem, but at the time it seemed logi- 
cal that this sort of thing would be of 


interest. We were very wrong. 


Fortunately, about the time we were 
so depressed about this thing, our Hero 
happened to drop in the office with one 
of his customary headaches. For once, 
we were glad to see him and his prob- 
lem, this time, does not seem very dif- 
ficult. There are several solutions, but 
the case offers opportunity for the dis- 
play of plenty of ingenuity and we are 
anxious to know what you fellows who 


at this time. 
from priority 


The problems resulting 


regulations are tough let us down this time. 








Problem 25 
THE CASE OF THE TWO VATS 


—_> 





OTHER SERVICES 





Our Hero has not bothered us very much lately with his worries, 
but shortly after Captain Morris left to put some organization into the 
Army Air Forces, he (our Here) dropped in with this little headache. 
As we reached for the aspirin he sketched the diagram shown above 
and explained the situation. 

It seems that among many other things, our Hero has charge of 
this arrangement for pumping hot water into a couple of chemical 
mixing vats. We pelt him what they were for, but he only gave the 
customary reply that is heard so much these days when you ask some- 
body a question they can't answer, to wit, "It's a military secret." 

One of these vats has twice the capacity of the other and requires 
twice the flow of water to fill it in the same time as the smaller vat. 
It is a requirement of the process that both of these vats be filled 
simultaneously, but don't ask us why. Heretofore, our Hero explained, 
this has been accomplished manually by means of the valves A and B. 

The pump also supplies other services and the pressure on the water 
line varies between considerable limits. There is no pump governor on 
the steam line at the present time, but one could easily be put in. 

This system, however, has not proved very satisfactory. If a blond 
from the front office walks through the plant while the operator has 
the valves open, often he forgets to close them and there is a flood to 
take care of. So, our Hero wants to devise a system whereby the flow 
to the two vats can be proportioned automatically, in fact, if the whole 
operation of starting and stopping the flow and filling the vats could 
be done automatically, so much the better. 

How would you do this if you were in our Hero's shoes? Write 
your opinion of this case in a letter of not over 1000 words and send 
it to the Contest Editor by November 30. A first prize of $15 will be 
awarded for the best letter; a second prize of $10 and a third prize of 
$5 for the two next best letters. Entries in this contest should be 
marked Problem 25 and addressed, Contest Editor, Technical Publishing 
Co., 53 W. Jackson Blvd., Chicago, Ill. 
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100,000 GALLONS 
PER HOUR COCHRANE 
DEAERATING HOT 
PROCESS SOFTENER AT 


PITTSBURGH 
PLATE GLASS COMPANY 


T THE BARBERTON, Ohio, plant of 
the Pittsburgh Plate Glass Company, 
is installed the largest deaerating hot process 
softener in the world—a Cochrane unit, 
of 100,000 gallons per hour capacity. 
, Heating and deaeration of raw and treated 
water are accomplished by external jet heaters 
and atomizers, while the condensate (18,000. 
GPH) is deaerated with a separate tray- 
type deaerator. 
Lime and soda ash are used as reagents and 
Bite are mixed in separate tanks, double-decked 
ARRANGEMENT fy © CONServe space. Reagents are proportioned 
OF FILTERS fg t© the sedimentation tank by means of pro- 
portioners electrically controlled by a : 
Flow Meters. : 
Like the chemical 
mixing tanks, the ff 
eight 11 ft. vertical ff 
filters are also double- 
decked as shown. 
Interesting facts 
about modern water 
softening are con- 
tained in Cochrane 


Publication No. 


a pati gy 
3 000 Write for. control proportioning of chemicals — 
a copy. to sedimentation tank 


| COCHRANE CORPORATION 
ee 3123 N. 17th Street . Philadelphia, Pa. 


COCHRANE 


SOFTENERS » DEAERATING SOFTENERS - DEAERATORS - METERS + STEAM SPECIALTIES 
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ng Your Globe Valves Last Longer 


A bit of timely advice on how, when, 
and what to do to make your globe 
valves render the longest possible service 


By M. S. PALMER, Manager 
Hancock Valve Division 
Manning, Maxwell and Moore, Inc. 
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WHIM 











INASMUCH as new equip- 
ment has become difficult to 
obtain, the use of your present 
equipment can be prolonged by 
doing the proper thing at the 
proper time. Following are 
some timely hints to the proper 
operation, installation and main- 
tenance of globe valves in mak- 
ing them last longer. 


Proper Operation 
The intermittent use of 
steam valves means that such 
valves are often closed while 


“they are still hot. As the parts 


cool, contraction of the stem 
and disc causes the disc to lift 
slightly off its seat, allowing 
a small amount of steam to leak 
through. This leakage tends to 
cut the seat ring surfaces, caus- 
ing a permanent and increasing 
leakage. 

The remedy is to have the 
operator give the valve hand- 
wheel another twist after the 
valve has cooled, thus taking 
up the contraction of the inter- 
nal parts. 

Installation 

When installing screwed end 
valves, do not use too much 
force in making up the joint. 
You may distort the body and 
seat, thus causing a leak. 

When installing new valves, 
be sure pipe lines, tanks, etc., 
are clean inside—free from dirt, 
scale, chips, turnings, and other 
foreign matter which could 
damage seating surfaces. Be 
sure insides of valves are clean, 
too. 

Valves found leaking 
through the seat and disc, or 
through the stuffing box, should 
be repaired or repacked as 
promptly as_ possible. The 


longer leaks are allowed to con- 
tinue, the more wear, and de- 
struction of vital parts occurs. 

Operators should not use 
long wrenches or bars to oper- 
ate valves. The additional lev- 
erage may twist the stem or 
cause other distortion. 

Before installing valves, 
make sure that they are being 
installed correctly. Some valves 
can be installed in only one 
position, such as liftcheck valves 
and stop check valves. 





Correct Maintenance 

A valve may be damaged 
extensively if it is improperly 
assembled or disassembled. The 
disc and stem should be checked 
to make sure they are in the 
open position before a valve is 
disassembled. 

The seat in a valve body is 
cne of the most important parts 
in the valve. When removing 
the seat, make sure the proper 
wrench is used so that the seat 
is not distorted. 

After a valve has been in 
service a very short time, an 
additional ring of packing 
should be inserted. A new ring 
of packing will take up the 
shrinkage of the packing due 
to the heat when it is first ap- 
plied. 

When steel valves are in- 
stalled on high temperature 
steam service over 750 deg. F., 
difficulties with leaks at the 
bonnet joint sometimes %ccur 
due to creep at the high tem- 
perature. A practice which has 
eliminated this difficulty in 
many high temperature steam 
installations is to retighten bon- 
net bolting after the first 200 
hr. of operation, 
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THAT'S WHY THE COPES BI-VALVE IS 
DESIGNED FOR THE BOILER IT SERVES 








HE Bl-Valve is as common to COPES Feed Water 

Regulation as is the familiar Thermostat. With 30 
years of constant improvement and simplification, 
checked in over 60,000 applications, the Bl-Valve is built 
to meet all boiler feed water requirements. 

Out of several hundred exhaustive tests with as many 
different types of inner valves, we have learned which 
size of ports are necessary to give the proper imput to 
your boilers. They are tailored to meet specific operat- 
ing conditions. 


These “made to order” inner valves are one of the 
reasons for superior COPES performance—the closest 
relation between water imput and steam output— 
smoother charts. 

let COPES show you how to get the most out of your boilers. 


NORTHERN EQUIPMENT COMPANY 
1122 GROVE DRIVE + ERIE, PENNSYLVANIA 
Feed Water Regulators > Pump Governors ° Differential Valves - Liquid Level Controls 
Reducing Valves and 
BRANCH PLANTS IN CANADA, ENGLAND REPRESENTATIVES EVERYWHERE 


¥% GET CLOSER LEVEL CONTROL WITH THE f @ ebay 
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SHOP TALK 








of explanation. 





A department showing by means of photographs how engi- 
neers in various plants have overcome certain obstacles or de- 
vised methods to facilitate operation. If you have done some- 
thing along similar lines that you are proud of or which you feel 
may be of interest to others, send us a picture and a paragraph 
If the photograph is good and if the idea 
is original we will present it on this page and pay you for it. 








FOR RIGGERS 
ONLY! Just in 
case you ever 
have to pick up 
a spider of this 
size, this is the 
way it is done. 
This one is for 
one of the 108,000 
kw. units being 
installed for the 
Bureau of Rec- 
lamation at 
Grand Coulee 
Dam. Note six of 
the 12 arms had 
to be made in 
sections so it 
could be shipped 
over the railroads. 
Lowering the 
spider over the 4 
ft. diam. turbine 
shaft is the first 
step in assembling 
the 587-ton rotor. 





NICKEL IS SCARCE. Spot testing of turnings and scrap 
material for nickel content is simple. In the above photo- 
graph a workman at the Caterpillar Tractor Co. plant is 
making the test in the shop. Only nitric acid, dry zinc 
oxide, prepared test papers and a glass rod are needed. 
While simple, the procedure is too long to be covered here 
although complete directions are available upon 
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request. 
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SOUND ABSORBERS. Testing 
airplane engines and propellers is a 
noisy task and this photograph shows 
Fiberglas thermal insulating wool used 
as a sound absorbing material in the 
“sound stacks” at an aviation engine 
test stand. Air entering and leaving 
the test cell is carried through these 
stacks and sound deadening is neces- 
sary not only to prevent an outside 
nuisance but to prevent deafness of the 
test crew. Sound absorbing materials 
used must: be fireproof; not pollute air 
with broken off particles; be impervi- 
ous to gasoline, oil or water; clean- 
able by mechanical or solvents; with- 
stand steam and freezing; be self 
draining; and must be able to with- 
stand air velocities of above 100 m.p.h. 


—_@—_@—_@—__ 
GOOD LIGHTING. Good work requires good lighting 
which unfortunately is not as common as it should be. 
This photcgraph shows a particularly well designed job 


’ in the tool shop of the Westinghouse Cleveland Works. 


Fluorescent luminaires arranged in continuous lines give a 
lighting intensity of 45 foot candles at the working level. 
The electric load is about 2.5 watts per sq. ft. of floor space. 
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Reduce Generd 


Before changing to Solnus Oil for lubrication. 


two g-cylinder diesels. driving generators in 
a large institution. required overhauling at tilled, neutral in acidity, 
least twice each year: :: due to excessive content and extremely durable. 


i hard carbon. 
saueestail of hard carPon Let Sun Engineers—those Doctors of Indus- 


Since the switch to Solnus Oils these diesels try — and Solnus Oils help you to 4 chieve 


have been overhauled only once & YeGr +» * better diesel performance and lower main- 
are operating 1820 extra hours between shut- tenance costs --- just as they have helped 


downs .-° and they haven't had a single other diesel operators. ite: « 


piston ring failure due to faulty lubrication. 
SUN Olt COMPANY . PHILADELPHIA 
Sun Solnus Oils are the result of scientific Sponsors of the Sunoco News Voice of the Air—Lowell Thomas 
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Softener Capacity 
Increased 


Changes in manifold details result in salt 
economy, stopping zeolite loss in backwash 
and greater capacity of zeolite softener 
and can be applied to old units to bring 
their economy up to modern equipment 


N THE operation of zeolite water 
softeners one of the factors lim- 
iting the capacity of a unit has 
been that when attempts were made 


to increase softener capacity by in- 


creasing the depth of the zeolite 
bed, a large amount of the zeolite 
was washed into the drain while 
backwashing. Efforts to prevent 
this loss by employing a low flow 
rate when backwashing resulted 
in unsatisfactory cleaning of the 
zeolite bed. Also, packing and 
channeling of the bed resulted from 
continued use of low backwash flow 
which did not expand the zeolite 
bed sufficiently and uniformly. 
Thus the salt solution would not 
reach or regenerate the zeolite 
grains efficiently and the results 
were not entirely satisfactory. 


This capacity limitation has 
been overcome by a change in the 
design of the Elgin Zeolite Water 
Softener Manifold System. This 
manifold system is not only used in 
the new type softener illustrated, 
but may be installed in any con- 
ventional zeolite softener now in 
use. It permits an appreciable in- 





Fig. |. Part section of zeolite water softener 
fitted with double check valves and strainers 
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crease in the depth of the zeolite 
bed without loss of zeolite during 
backwashing and at the same time 
steps up the efficiency of the sof- 
tening operation, with the result 
that up to 44 per cent more capac- 
ity has been obtained, compared 





tive in distributing the salt solu- 
tion. The strainers in the lower 
manifold are designed to prevent 
loss of zeolite during the service 
period yet permit free passage of 
water to the service line. 


Backwashing Process 

During the backwash process, 
the water issues at relative high 
velocity from the strainer nozzles 
in the lower manifold and is uni- 
formly distributed as it passes up 
through the zeolite bed. When it 
reaches the upper manifold its di- 
rection of flow opens the lower 
check valve so that the backwash 
water can enter the upper manifold 
through the strainer assembly and 
pass to the drain. 

Since the strainers prevent the 
escape of zeolite, the flow rate in 
backwashing can be much faster 
than is possible in a conventional 
zeolite softener. This faster flow 
rate thoroughly expands and cleans 
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Fig. 2. Three de- 

tailed views of 

manifold assem- 

blies illustrating 

principles of oper- 
ation 








to that secured from a softener with 
conventional manifold system. The 
following explains the manner in 
which this is accomplished. 

At the outlets of the upper 
manifold from which the water to 
be softened is discharged to the 
zeolite softener bed and which 
serve as the discharge during the 
backwash period specially designed 
double-check valves assembled with 
strainers serve to close off the water 
passage to the strainer when water 
is being softened or salt solution is 


‘being introduced in this way pre- 


venting the strainers from being 
clogged with foreign matter. While 
in service the flow of the entering 
raw water opens the top check valve 
and closes the lower check. The 
ports in the top check give an even 
distribution of water over the en- 
tire bed so that a maximum sof- 
tening effect will be obtained as 
the water passes uniformly down 
through the zeolite. These ports in 
the top check valves are also effec- 
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the zeolite bed, thus securing thor- 
ough contact between the zeolite 
grains and the salt solution during 
regeneration, and accomplishing 
this operation with less salt. 

Suspended or floating impuri- 
ties are discharged, during the 
backwash period, through small 
openings or ports through the top 
of the upper checks. The original 
fast backwash flow rate is so re- 
duced by the strainers that the flow 
of water at the ports is too slow to 
earry out the zeolite yet is ample 
to carry out the foreign matter to 
the drain. 

Thus by replacing the manifold 
system of the type usually em- 
ployed in zeolite softeners with a 
double-check manifold system, 
greatly increased capacity can be 
obtained, zeolite loss prevented, 
packing and channeling of the zeo- 
lite bed prevented, more efficient 
softening and brining obtained, and 
the required amount of regenerat- 
ing salt reduced. 
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(1) Easy circumferential butt welds cut installation time, make sounder, 
safer joints. 
loss to a minimum. 
‘add to the long life of the connection. 


(2) Easy sweeping curves reduce friction and pressure 
(3) Smooth inside walls assure even flow and 
(4) No accumulation of slag. 
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why FUBE-TURN WELDING TEES provide 


strong, safe, easy-to-weld branch connections 



















(1) Joining a branch into a main with an intersection weld makes a 
weaker, less sound connection. (2) Gaps and irregularities caused b 

uneven cutting must be filled by welder. (3) Sharp corners an 

jagged angles are poor piping practices. (4) Possible slag accumulation 
can impede flow and seriously injure valves. 


([OmMPARE the two cut-away illustrations above 
point by point for proof of the unmistakable 
_ superiority of welding tees. 


It takes fewer man-hours and far less trouble to 
install a Tube-Turn welding tee into a piping 
system than to fabricate a branch connection, a 
vital factor in today’s plant expansion and mod- 
ernization for war needs. Other major advantages 
of these seamless welding tees are the greater 
strength, longer life, and smooth flow secured. 


The design and construction of Tube-Turn welding 
tees add to the strength of the entire piping system 
by reinforcing these crucial points. 


Tube Turns manufactures a complete line of weld... 
ing fittings and forged steel flanges in all standard 
sizes and weights. Write for new complete catalog 
and valuable engineering data book No. 111, It’s free. 





TUBE TURNS, LOUISVILLE, KY. 





Branch offices: New York, Chicago, Philadelphia, Pittsburgh, Cleve- 
land, Tulsa, Houston, Los Angeles, Washington, D. C. Di rs 


in all principal cities. 


TUBE-TURN 


tielddng Alliage 
























War Production Discussed 


at A.S.ME. Fall Meeting 


TIMULATED by the need for 

inereased production of war 
materials, the attendance, nearly 
500, at the Fall Meeting of the 
American Society of Mechanical 
Engineers, at Rochester, N. Y., 
October 12 to 14, was greater than 
could reasonably have been ex- 
pected under present conditions. 

The program built around the 
theme the engineer’s contribution 
to the war effort, and the excel- 
lent work on the part of the local 
committee headed by Virgil M. 
Palmer in looking after the com- 
fort of visitors, had much to do 
with the suecess and value of the 
meeting. 

Reflecting the greatest needs of 
industry today, the most promi- 
nent sessions of the meeting had 
to do with management, education 
and training problems and pro- 
duction engineering. At the tech- 
nical sessions papers were pre- 
sented dealing with wood indus- 
tries, fuels, aviation, applied me- 
chanics, industrial instruments 
and materials handling. 

Single Pool for Labor 

Humphrey Mitchell, Canadian 
Minister of Labor, took time out 
from his regular duties to fly across 
Lake Ontario and address the en- 
gineers at the dinner meeting on 
the subject “Canada At War.” He 
asserted as his studied opinion 
that, “all demands for men and 
women power must be met from 
a single pool. Different agencies 
cannot be permitted to draw upon 
the pool regardless of the needs of 
others. ’’ 

Speaking as chairman of the 
Society’s war production commit- 
tee, James F. Walsh stated that 
actual comparison of United Na- 
tions and Axis weapons, “give 
‘promise we will outgun both the 
Germans and the Japanese. We 
have witnessed firings of the ecom- 
plete line of standard weapons and 
have no hesitaney in saying that, 
in our opinion, the weapons now 
used by the United States Army 
are at least the equal and in many 
cases the superior of weapons used 
either by Germany or Japan.” 


Train Women for War Work 

The acute shortage of workers 
in the war industries was brought 
out in a round table discussion of 
“Women in Engineering.” With 
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so many of the men workers being 
called into the armed services, in- 
dustry is turning to women to 
earry on work formerly done by 
men. “Too, often,” said Dr. Lillian 
M. Gilbreth, who has for years 
been an eminent authority on the 
subject, “the tendency of indus- 
trialists has been to decide a job 
question involving a woman on 
sex rather than efficiency.” It is 
her opinion that there are numer- 
ous advantages to women to pre- 
pare themselves for engineering 
work. It satisfies the creative im- 
pulse, stimulates the war effort, 
facilitates maintenance of jobs for 
or with relatives, provides thrills, 
offers avoidance of less pleasant 
work, starts a career. 

The growing importance of 
wood in industry was called to the 
attention of the engineers by Pro- 
fessor Nelson C. Brown of the 
State College of Forestry at Syra- 
cuse. He described wood as the 
most important raw material of 
the future. With some 800 items 
made of steel and other metals 
banned by the War Production 
Board, wood is being called upon 
to take their places and “is likely 
to be more important to civiliza- 
tion than metals, oil, rubber and 
ceramic products.” 

In relating experiences of the 
Rochester Gas & Electric Corp. in 
the use of electrostatic fly-ash pre- 
cipitators, Irvin G. McChesney de- 
scribed the evolution in the design 
which took place up to the present 
installation which led to the fol- 
lowing conclusions: 

Substitution of punch-plate 
electrodes for the original rod cur- 
tain design increased precipitation 
efficiency. Hopper baffles are es- 
sential for the prevention of re- 
entrainment of ash and _ subse- 
quent loss of efficiency. 

Gas flow to the precipitator 
should be _ distributed evenly 
across the inlet face with some 
reduction of velocity in the lower 
levels. 

Breechings should be insulated 
on the outside sufficiently to pro- 
tect them from weather and main- 
tain metal temperatures above the 
dew point during operation. 

Air should be admitted to idle 
breechings in sufficient amounts to 
suppress the dew point and pre- 
vent corrosion. 








Ash should be removed at fre- 
quent intervals to prevent poor 
gas distribution to the precipi- 
tator. 

Gas distribution should be a 
consideration in breeching design. 
Rapidly expanding sections lead- 
ing to a precipitator are undesir- 
able. Good distribution in right- 
angle bends is easily effected by 
the use of turning vanes. 


Lag in Control Circuits 


Contributing to the study of 
means for preventing time lag be- 
tween the instant the actuating 
force is brought to bear upon an 
automatic control device and the 
time when conditions are cor- 
rected. J. G. Ziegler of the Taylor 
Instrument Companies and N. B. 


Nichols of the Massachusetts In- 


stitute of Technology presented a 
paper giving methods for quanti- 
tative determination of time lags 
in automatically controlled proc- 
esses. They introduced a “recov- 
ery factor” term, part of a com- 
plete expression for controllabil- 
ity, which makes possible a classi- 
fication of processes in dimen- 
sions of the process itself, regard- 
less of controller or valve mech- 
anism used. 


WHAT THE OPERATOR 


WANTS TO KNOW 
(Continued from Page 81) 


1. Exceptionally careful super- 
vision of control equipment is 
necessary if the plus or minus 10 
deg. usually specified is obtained 
from the usual superheat control 
arrangement. 

2. Designers must be accurately 
aware of operating conditions if a 
proper choice of equipment is ex- 
pected. Feedwater temperature 
cannot change widely without af- 
fecting superheat. 

3. Designers and operators 
must recognize the wide variation 
in conditions that usually exist in 
boiler furnaces and either arrange 
to control these conditions within 
narrow limits or specify and obtain 
especially flexible control appara- 
tus if constant steam temperature 
is desired. 

4, There are variables of stored 
heat and effects of load cycles and 
time which cannot be overcome or 
anticipated, and, therefore, the ac- 
curacy of temperature control in 
most cases is less than what some 
people expect and in some cases 
could not, under any circumstances, 
be obtained by design or control 
of operation. 
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HERE IS INDUSTRY’S ANSWER-—-TO THE 
| Gi NATIONAL POWER-RECOVERY PLAN 




























WHAT YOU 


LOSE 











ypifying the reaction Enlist YOUR plant in this vital 
to the Gilmer National Power- battle against power waste. And 
Recovery Plan, the abovecomments don’t wait until: power runs short 
give positive proof that Industry is ...act NOW. Just send in the 
awake to the danger of a power coupon, and the Plan will come to 
shortage, and recognizes the Planas = you promptly... all contained in 











a practical stitch-in-time. one convenient booklet. 

Approved by the WPB, the —~-=<---- 
Power-Recovery Plan is offered mei philadelphia, Po. 
absolutely free to industry, as 1. H. GILMER CO, Tec 
Gilmer’s contribution to the war iil send US, ane 
effort. The “know-how” of leading or obligation, o _ Plan, 
power engineers has been incorpo- National aap ager of: 









rated in the Plan, and you'll find a 
wealth of technical information on 
each of the power services—Elec- 
tricity, Steam, Mechanical Trans- 
mission, Compressed Air, Water, 
Refrigeration, Boilers, Prime Movers. 
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War News 


From 


the Industrial Front 


Coal, Oil Mixture for 
Industrial Furnaces 


Mixing of oil and coal to produce 
a liquid fuel suitable for use in many 
industrial oil-burning furnaces has been 
suggested by the Bureau of Mines as 
one possible means of alleviating the 
current fuel oil shortage in the East. 

On the basis of a preliminary in- 
vestigation, the Bureau believes that 
many industrial furnaces could utilize 
this oilcoal fuel without material altera- 
tions in boilers and burners. It has been 
said and estimated that certain types 
of furnaces probably would save 30 to 
35 per cent of the oil ordinarily con- 
sumed. 


Coal Industry Hires 


Women 


Sotip Fuels Coordinator Ickes said, 
October 13, that the coal mining indus- 
try, faced with a shortage of manpower, 
has begun to hire women to keep pace 
with the Nation’s expanding wartime 
fuel requirements. 

However, no instance has been re- 
ported yet where women are being sub- 
stituted for actual mining or other un- 
derground work in American mines. 

The coal mining industry has ex- 
perienced a net loss of more than 50,000 
men since January 1, according to sur- 
veys made by the Solid Fuels Office. 


WPB Launches Drive for 
Industrial Scrap 


A NATION-wIdE industrial “dormant 
scrap drive” has been organized by the 
conservation division of WPB, it was 
announced October. 1 by Lessing J. 
Rosenwald, director. 

Industrial executives will be asked 
to make an inventory of. all dormant 
scrap materials and to make a complete 
disposal of: all these materials through 





SHIPS PER DAY 
(Merchant vessels delivered 


by U. S. shipyards) 
Jan, 1942-/, por day 











regularly organized scrap dealer chan- 
nels as rapidly as possible. 

Dormant scrap is defined as obsglete 
machinery, tools, equipment, dies, jigs, 
fixtures, which are incapable of current 
or future use in the war production 
effort because they are broken, worn out, 
irreparable, dismantled, or in need of un- 
available parts necessary to practical 
reemployment. 


Petroleum Coke Limited to 
War Uses 


DELivery and use of petroleum coke 
were restricted. October 10 to certain es- 
sential war uses by Conservation Order 
M-212, issued by the director general 
for operations. 

To direct the censumption of coke, 
into only those essential uses for which 
it is nonreplaceable, Order M-212 pro- 
vides that no person shall use, deliver, 
or accept delivery of petroleum coke 
except: 

1. Where it is to be incorporated 
into any of the 30-odd products spe- 
cifically listed in the order, including 
graphite and carbon electrodes, anodes 
for aluminum, magnesium and alloy steel 
manufacture. 

These permitted products are mostly 
electrical parts, silicon carbide abrasives, 
welding equipment, and a few other 
classifications. 

2. In the treating of metals where 
the coke is a reducing agent for treat- 
ing metallic oxides when WPB makes 
specific authorization for this purpose. 


Conveyor Conservation 
Stressed 


THE over-all importance of convey- 
ing machinery and mechanical power 
transmission to the war effort was em- 
phasized October 8 with the issuance of 
Limitation Order No. L-193. 

The order sets up machinery for sched- 
uling production and makes mandatory 
the filing of monthly. schedules with the 
WPB; it conserves engineering man 
hours "by prohibiting engineering serv- 
ices, except with respect to authorized 
orders where the individual order 
amounts to more than $5000; orders 
under this amount are subject only to 
materials restrictions; and conserves 
critical material by imposing restrictions 
upon all orders, with certain exceptions. 


Steel, Iron Makers Get 
Higher Repair Ratings 

Propucers of iron and steel, ferro- 
alloys and blast-furnace coke will be 
permitted to use higher ratings during 
the fourth quarter for repair and main- 
tenance supplies, it was announced Octo- 
ber 3 by the director general for opera- 
tions. 

Such producers may apply ratings 
of AA-2X for operating material consist- 
ing of fabricated metal parts, lumber 
and all metals—ferrous and nonferrous— 


appearing - the revised materials list 
of Form PD-25A, Ratings of A-l-a 
may be atid to all other operating 
materials, 


OPA to Speed Industrial 
Bituminous Coal 


° 
Production 

Action to speed production of in- 
dustrial size bituminous coal urgently 
needed by the Army and War produc- 
tion plants, and to smash threatened 
bottlenecks in many soft coal mines was 
taken by the OPA. 

Mine operators, under certain con- 
ditions, were authorized to crush lump, 
double screened, and “run of the mine” 
coal and sell this crushed coal at the 
maximum price for “run of the mine.” 

The new action was taken in Amend- 
ment No. 22 to Maximum Price Regula- 
tion 120 (Bituminous Coal Delivered 
from Mine or Preparation Plant), ef- 
fective September 26 


Construction May Drop 
One-Third in "43 


THE volume of all building and en- 
gineering construction—exclusive of 
shipbuilding—scheduled for the war pro- 
gram in 1943 will drop by more than a 
third, it was estimated by WPB 

At the present rate such war con- 
struction alone will reach a total of 
more than $11,000,000,000 at the end of 
1942, topping the previous all-time record 
for all types of construction established 
in 1927 with a figure slightly less than 
$11,000,000,000. 


Bayou Pipe-Line Nears 
Completion 


Construction of the Bayou Pipe- 
Line System, part of the comprehensive 
pipe-line program to increase oil deliv- 
eries to the East Coast, is well under 
way and should be completed some time 
in December, it was announced October 
5 by Petroleum Coordinator for War 
Ickes. 

Additional pumping stations are being 
installed on the Plantation Line which 
will increase its capacity from 60,000 
o 90,000 bbl. daily. Plans also are be- 
ing made to extend the northern end of 
the Plantation Line from Greensboro, 
N. C., to Richmond, Va. 


Midwest Fuel Oil Users 
Convert to Coal 


Un tess fuel oil users in the Mid- 
western States (District 2) convert 
quickly to coal or some fuel other than 
oil, wherever possible, “The supplies in 
that area will not be adequate,” said 
Deputy Petroleum Coordinator for War 
Davies. 

Explaining the critical shortage of 
fuel oil in the East Coast area, Mr. 
Davies mentioned the need of sharing 
supplies and transportation facilities be- 
tween District 1 and 2. 

He explained that the Midwest is the 
closest source of supply for the East 
Coast and that shipments from the Mid- 
west area use a minimum amount of 
transportation facilities. 

It is estimated that District 2 can 
save 20,000,000 bbl. of industrial fuel 
oils yearly by conversion, in addition to 
2,500,000 bbl. of light fuel oils and an 
additional amount through conservation 
measures, 
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KELL OG Gi THE M. W. KELLOGG COMPANY 
JERSEY CITY, N.J. + 225 BROADWAY, N.Y. 
LOS ANGELES: 609 souIN'G RAND» TULSA: PHILTOWER BLDG. 


“Masterflex’’ Prefabricated Piping Systems -°- “Masterweld’’ pressure 
vessels for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic 
and Catalytic Cracking Units, Reforming, Dehydrogenation, Alkylation, De- 
sulphurization. Thermal and Catalytic Polymerization Units * JUIK Processes. 
for Lubricating Oil Plants. Plastic Refractories °* Radial Brick Chimneys. 
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New Equipment 





Information that you desire about any equip- 
ment will be gladly furnished without obligation. 
WRITE POWER PLANT ENGINEERING. 





Rectangular Contacts for 
Steel Rheostats 


PressEpD steel rheostats with solid 
rectangular contacts which are said to 
provide a finer degree of control and 
smoother operation where interpolating 
rheostats would otherwise be required 
have been announced by the Ward 
Leonard Electric Co., Mt. Vernon, 
NY. 

The rectangular contacts are avail- 
able in small and large sizes. Small 
contacts can be furnished on 13-in. or 
smaller rheostats and large contacts 
can be furnished on 8-in. or larger 
rheostats. 


The rheostats with the contacts can 
be furnished with complete enclosures, 
fittings for conduit connections, motor 
drives and with accessories for floor, 
back-of-board, and concentric mount- 
ing. Fixed and adjustable stops to pro- 
tect control equipment can also be pro- 
vided. 


Electronic Timer 


AN ELECTRIC timer designed for single 
actuation as well as for sequence tim- 
ing and recycling in continuous opera- 
tion has been announced by the Photo- 
volt Corp., 95 Madison Ave. New 
York, N. Y. 





The function of the timer is to close 
or open an electrical circuit for a preset 
time interval. It has an adjustable tim- 
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ing relay with immediate automatic 
resetting for timing periods from 1/20 
sec. 

To permit the possible switching 
operations which may occur in actual 
timing work, the timer is constructed 
so that powered and unpowered loads 
can be switched simultaneously. It can 
also be actuated by either push button 
or remote control, and is available in a 
crackle finished steel casing. 


Continuous-Flow 


Colorimeter 


THe Lumetron Colorimeter Model 
400-S, announced by the Photovolt 
Corp., 95 Madison Ave., New York, 
N. Y., is designed to register the light 
transmission of a liquid passing con- 
tinuously through the instrument. 

The operating principle of the in- 
strument is similar to the one of the 
usual type of photoelectric colorim- 
eters: The light of an incandescent 
lamp passes through a color filter and 
through the liquid, then, it impinges 
upon a barrier-layer photocell the cur- 
rent of which is registered by an elec- 
trical indicating instrument. 

The distinctive feature of the Con- 
tinuous-Flow Colorimeter lies in the 
liquid under test passing through a 
glass tube rather than being contained 
in an absorption cell or a test tube. 
This makes the instrument suitable for 
the continuous control of chemical 


processes in which the color or turbid- 
ity of a liquid must be checked either 
as a measure of its concentration or as 
an indication of some other chemical 
or physical condition. Once calibrated 
by means of a solution of known con- 


centration, the instrument indicates 
the concentration directly and continu- 
ously, obviating the necessity of taking 
samples and analyzing them at regular 
intervals, 

The instrument is designed to be 
mounted on a panel or control board. 

The Colorimeter is available for 105- 
125 v., 50-60 cycle a.c.; with constant 
voltage transformer and built-in color 
filter, and also other currents. 


Portable Hydraulic Test 
Bench 


A PoRTABLE hydraulic test bench that 
can be used for pre-flight c!-ecking of 
the hydraulic circuit of planes before 
leaving the ground, is announced by 
the Hydraulic Machinery, Inc., 10421 
Grand River, Detroit, Mich. The testing 
includes putting the plane through all 
of its hydraulic functions without run- 
ning the plane motors. Its equipment 
consists of a hydraulically operated air 
compressor (high or low-pressure) for 
the purpose of charging hydraulic accu- 
mulators. It can also be used to pump 


hydraulic fluid in and out of the plane. 
A variable displacement pump permits the 
unit to operate hydraulic circuit at dif- 
ferent speeds. It has an adjustable pres- 
sure range of 0 to 1000 psi. All of the 
controls are labeled and easily accessible 
from the outside of the unit. Provided 
with a hardwood top, mounted vise and 
built-in drawer, it is a combination port- 
able hydraulic work and test bench that 
can be wheeled to any part of an air- 
craft plant or field. 


Pump Standardization 


AMERICAN ENGINEERING Co., Phila- 
delphia, Pa., announces completion of a 
standardization program on 16 sizes of 
their Hele-Shaw fluid power pumps. 

Standardization affects pumps in both 
the low-pressure and _ high-pressure 
ranges, including pump capacities of 
0.25, 0.4, 0.75, 1.5, 3, 6, 9, 12 and 18 in 
the high-pressure series, of 0.25, 0.4, 1.5, 
4, 7, 12 and 18 in the low-pressure series. 

Standardization enables the company 
to increase production, improve deliveries 
in the face of procurement difficulties, 
and make replacements of completed 
units and replacement parts available 
promptly. Hele-Shaw Pump Controls 
have also béen standardized, reducing the 
number of control sizes and increasing 
their application to a greater number 
of pumps. 
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l You are engaged in essen- 
tial war production, 


2 Your present equipment is 
inadequate, 


3 You desire to operate more 
efficiently, 


to lose less time for re- 
pairs, 


to spend less money for 
maintenance, 


to get more capacity in a 
given space, 


to handle overloads 
when they occur. 


All of these advantages can be 
obtained by the use of the Keeler 
Capacities to 100000 per hour C P steam generator, over eight 
Pressures 125+ p.s.i. to 5004 p.s.i. hundred of which are now in use, 
serving important industries and 
institutions throughout the United 
States and Canada. 





Suitable for firing with stokers, pulverizers, oil, gas, 
bagasse, hogged fuel or waste heat. 


(Manufactured in Canada by Canadian Vickers, Ltd., Montreal) 











f 0) E. KEELER CO., WILLIAMSPORT, PENNA. 
A Established 1864 
. = Send copy of Bulletin F9-2 to 








WILLIAMSPORT, PENNA. 
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A reproduction from an 
actual unretouched co! 
Photograph which illus- 
trates the appearance of 
the gauge glass from di- 
rectly in front. 


Te Sy, 


THE WATER LEVEL ALWAYS STANDS OUT 


Fill a Pyrex Broad Red Line Gauge Glass 
and any ordinary gauge glass each half 
full of water. Next, compare them at any 
distance. Then and there you will discover 
why Pyrex Broad Red Line Gauge Glasses 
are favorites of both day shift and night 
shift engineers. 

If you can see a PYREX Broad Red 
Line Gauge Glass, you can see the water level. 

The transparent broad red line—fused 
into the wall of the gauge glass itself— 
shows up brilliantly under either front or 
rear illumination. 


Both the brilliance and transparency of 
Pyrex Broad Red Line Gauge Glasses 
are permanent, for these glasses are resis- 
tant to the corrosive attacks of steam and 
water. Resistance to thermal shock en- 
ables them to stand up under sudden 
temperature changes. And the machine- 
drawn accuracy of the glasses decreases 
installation strains. 

Pyrex and Corninc brand Gauge 
Glasses are stocked by all leading mill and 
steam supply dealers. 


“‘P YREX” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, N. Y. 


} 
Conving 


: Glass Warks 
A Corning, New York 








following month's issue. 





Change of Address 


To avoid missing an issue or paying for forwarding postage 
be sure to send a change of address to our office. Changes 
received by the 20th of the month can be made effective for 











Plastic-Covered Conduit 


A NEw type of flexible, plastic-cov- 
ered conduit, Amerflex, has been an- 
nounced by Searle Aero Industries, 
Inc., Orange, Cal. The use of a plastic 
covering instead of rubber for insula- 
tion helps reduce the weight of the 
conduit, an important advantage for 
airplane designers. Amerflex is used 


principally in planes, tanks and boats 
to protect the electrical assembly from 
gasoline and oil. 

The plastic skin over flexible metal 
conduit protects the conduit itself and 
the wires inside against wear, abrasion, 
heat and most solvents. 

Amerflex plastic-covered conduit is 
made in sizes from 3/16 in. I.D. to 1% 
in. I.D. and is said to withstand brittle- 
ness at sub-zero temperatures, also having 
a high dielectric and tensile strength. 


Lapping Slotter 


DESIGNED to eliminate inaccuracies of 
hand lapping, the Universal Slotmaster 
was recently announced by the Experi- 
mental Tool & Die Co., 12506 Greiner, 
Detroit, Mich. 

The lapping arbor is mounted in the 
standard clapper box tool holder of the 
Slotmaster and is gradually worked into 
the die opening aided by pressure from 
a coil spring. The operation is started 
by lowering the lapping arbor to the 
mouth of the die opening and then setting 


the down-stroke of the slotter so that it 
will completely compress the spring, 
which is mounted between a shoulder on 
the shank of the lapping arbor and the 
tool holder. The spring then gradually 
relaxes and the lapping arbor works its 
way into the opening, as a result of the 
spring pressure and the stroking of the 
slotter. When the spring is completely 
relaxed—the down-stroke of the slotter 
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p= transmitted along slipping, inefficient drives rapidly becomes, wasteful 
—causes undue expense and decreases machine capacity. 


With the Morse Chain Drive principle—‘‘Teeth Not Tension”—there is no 
chance for slip or power waste. All the power is turned into productive 
war action at practically 100% efficiency. Every Morse Drive is a completely 
engineered power transmission unit so selected and designed as to render 
unfailing service in the severest of conditions. There is no need for constant 
adjustment, inspection—Morse Drives operate for years requiring hardly any 
maintenance. To keep war production at maximum, specify Morse Chain 
Drives—your local Morse Drive Engineer will assist you. 


SILENT CHAINS ROLLER CHAINS FLEXIBLE 


MORSE positive DRIVES 


MORSE CHAIN COMPANY ITHACA N.Y D O 
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WARREN PUMPS 
HAVE “THE GUTS” 








FOR THE 
TOUGHEST JOBS IN YOUR PLANT 


It takes real “guts” to stand up under today’s gruelling pro- 
duction schedules—and Warren Pumps have got plenty of 
what it takes. They were designed, engineered and con- 
structed to work 24 hours a day, 7 days a week—year 


after year. 


The records that Warren Pumps are establishing for per- 
formance and economy are possible because Warren Pumps 
have good details. Consider a few: liberal clearances between 
impeller and case rings . . . extra-heavy shafts . . . over-size 
bearings . . . broad-faced case rings . . . properly propor- 


tioned liquid passages. 


Get in touch with our engineering department if you have 
a pumping problem. Remember—“A Warren Recom- 


mendation Is Never A Compromise.” 


WARREN STEAM PUMP COMPANY, ING. 
WARREN, MASSACHUSETTS 














is again set up to completely compress 
the spring and the operation is repeated 
until the full length of the opening in 
the die has been lapped. 


Remote Control Unit for 
Welders 


Hosart BrotHers Co., Troy, O., has 
recently developed a new remote con- 
trol unit for welders which is protected 
from accidental breakage by a metal 
pull-out handle set over the control 
dial and by cushion springs on the back 
of the porcelain rheostat. 

The new dial is said to increase 
weld qualities—especially welds made 
under modern high-speed techniques. 
It is well known among operators that 
for best results, welding heat should be 
increased somewhat when using coated 
electrodes in changing from flat posi- 
tion to vertical or overhead positions, 
and vice versa. Operators are, how- 
ever, tempted to get by without chang- 


ing machine adjustment because such 
changes involve repeated trips between 
work and machine. 

With remote control, this condi- 
tion is eliminated, because it places 100 
steps of fine volt-amperage adjustment 
right within reach of the operator’s 
hand. _The remote control unit is 
easily set up by using an ordinary lamp 
cord extension to connect it to the 
machine. On other jobs, welding ma- 
chines may be compactly located near 
the ceiling to conserve floor space, 
while the operators located below the 
machines use the remote control for 
fine current settings. 

The large outer control dial is the 
field rheostat which controls the dif- 
ferential compounds—while the remote 
control unit adjusts the open circuit 
voltage. 1000 combinations of voltage 
and current are said to be possible with 
— Multi-Range Dual Control 

ial. 


Liquid Temperature- 
Signaling Medium 

A NEw addition to the line of Tempil 
thermometric products has been announced 
by Tempil Corp., 132 West 22nd St., 
New York, N. The new product, 
called Tempilaq, is available in a wide 
range of predetermined melting points 
between 125 and 1600 deg. F. 

Application is simple. A thin smear 
or daub of Tempilaq is applied to the 
working surface and dries in an instant. 
When the temperature stated on the 
bottle is reached, the smear liquefies 
and on cooling it solidifies, leaving a 
glossy or vitreous mark which is dis- 
tinctively different from the original 
smear. 

Being a liquid, Tempilaq can be used 
on glass, wood, ceramics or plastics as 
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TESTING MATERIALS AS TENTATIVE STANDARD... 
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a turbine oil rusting jest 


A ITS 1942 ANNUAL MEETING, 
the American Society for 
Testing Materials adopted as ten- 
tative standard D665-42T, a tur- 
bine oil rusting test similar to 
that shown above. 

Here is official recognition of the 
importance of the rust-preventive 
effect of modern turbine oil! For 


more than two years, the superior- 
ity of Shell Turbo Oil in preventing 
rust has been consistently proved 
by the test illustrated. 


Two other features of Shell 
Turbo Oil, high oxidation stability, 
and minimum foaming tendency, 
make it equal to every requirement 
of modern turbine lubrication. 
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Used Dart Unions 
ARE NOT SCRAP 





... they can be used again 


Pe 
= “ 
ACRE PO 1 


on” \ 
ae SF 





Get in your scrap ... every bit. BUT be careful not to turn in used 
DART UNIONS .. . because even though Darts have seen extensive 
service, they are capable of going back on the job with tight-joint 
performance. 


Sounds almost too good to be true? Not when you realize that Darts 
have always been made to be used time and again . . . and to resist 
rough handling. Darts have matched bronze seats, ground to “true- 
ball” surfaces . .. and Dart bodies and 
nuts are made of air-refined malleable 
iron just so that Dart Unions can give 


you this extra service. 


Try your used Darts ... and if you need 
new ones, see your supplier today. euteous 


E. M. DART MFG. CO., Providence, R. I. 
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well as on metal, polished surfaces, the 
inside of tubes or castings and in other 
inaccessible places such as overhead sur- 
faces. 


Water Testing Equipment 
A NEw series of Water Test Sets has 
been announced by . ee sD. 
Betz, Gillingham and Worth Sts., Phila- 
delphia, Pa. These “A” Series Test Sets 
include the necessary chemicals and ap- 
paratus for determining hardness, alka- 
linities, chlorides, phosphates and sulfites 
in water, when any two, three or four of 
these tests are required. A special cabinet 
designed for use on table or wall is pro- 
vided. All chemicals and apparatus are 


contained in the cabinet, held in a secure 
position and ready for instant use. A 
portion of the opened cabinet door forms 
a convenient acid-resistant laboratory 
work table, and a fluorescent light pro- 
vides correct illumination for the tests. 
The protection afforded by the cabinet 
minimizes breakage and eliminates errors 
caused by dust or dirt. 


Crane and Load-Carrying 
Truck 


A NEw Elwell-Parker Elec. Co., 
Cleveland, O. power industrial trans- 
portation unit is said not only to per- 
form the separate functions of a load 
carrier, a crane and a tractor but 
also combines the typical operations of 
all three. 


As a load carrier the mobile unit 
has an unobstructed platform 84 in. 
long by 40 in. wide by 25 in. high, with 
a rated capacity of 6000 Ib. As a crane 
handling up to 2000 Ib. at 42 in. on the 
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CAST IRON FLANGES 


CAN BE SUCCESSFULLY SUBSTITUTED 


IN MANY PLACES 


The war demands for forged steel flanges are greater than 


the ability of the shops to supply them. And the steel required 
is badly needed for other war production. The result is a 
rapidly developing “bottleneck” in much essential piping. 

Cast iron flanges, on the other hand, are usually available 
on suitable priorities. Cast iron screwed and lap-joint flanges 
can be substituted with complete satisfaction in many places 
where operating conditions do not exceed 250 p.s.i. pres- 
sures and saturated steam temperatures. 


CHICAGO, NOVEMBER, 1942 


As a part of its war effort, the Pipe Fabrication Institute 
has made a study to determine where such steel-saving 
substitutions will be advantageous. Member fabricators 
are ready to make recommendations on cast iron flange 
substitutions which will not impair piping quality. 

Qualified pipe fabricators can help you get your 
piping more quickly...and at the same time give 

maximum cooperation 
to the war effort. 





How R-S Butterfly Valves 


are applied to 
Liquid Level Control 


The Butterfly Valve is controlled automat- 
ically by the tank float and is actuated by 

the hydraulic power cylinder attached to the valve. 
The use of an R-S Butterfly Valve as a main control 
valve simplifies the performance of the system because 








R-S Butterfly Valves pro- 
vide simplified control 
and wedge-tight shut-off of 
volume and pressure for 
air, steam, oil and other 
liquids—in fact, any ma- 
terial that flows or is forced 
through a pipe. Construct- 
ed to withstand high tem- 
peratures and pressures to 
600 pounds. 


_ Write for detailed informa- 
tion and Catalog No. 10-B. 








of the minimum 
pressure drop, 
unexcelled flow 
characteristics, 
wedge-tight shut- 
off and reduced 
maintenance. 
Holds the level 
within close lim- 
its. Used for pres- 
sures between ab- 
solute and 600 
pounds gauge. 


Direct action float 
control forlow work- 
ing pressure. Can 
be furnished with 
counter weight as- 
sembly or larger 
floats as required. 








(9 NL CS 


BUTTERFLY VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4535 Germantown Ave. 


Philadelphia, Pa. 


BUTTERFLY VALVES 





boom, it lifts and:transports castings or 
other heavy, bulky objects. As a trac- 
tor, it first loads the trailers by means 
of its own crane, then hauls them at 
speeds up to 5 m.p.h. 

The truck operates with 2-wheel 
drive and 4-wheel steer. The frame is 
made up of heavy section formed plates 
welded into a rugged one-piece struc- 
tural unit embodying the control dash 
and the boom fs of special design, of 
heavy formed channel members rigidly 
reinforced with tie rods, lattice bars 
and gusset plates and slews around a 
3Y in. diameter alloy steel pillar. Thrust 
load is taken on oversize ball bearings 
at the base of column; radial loads on 
roller bearings at both top and bottom. 


Balancers 


Dy-Namic Balancing designed to 
eliminate the noise and premature wear 
of shafts, bearings, etc., resulting from 
the excessive vibrations of rotating parts 
caused by couple action has been recently 
announced by the Bear Mfg. Co., Indus- 
trial Division, Rock Island, IIl. 

These machines embody a new sen- 
sitive and accurate balancing principle 
and are said to be easy to operate. They 
are also said to indicate the disturbing 
centrifugal force or force couple with 
a high degree of accuracy. Both the 
angular position and the value or amount 
of unbalance is shown at the same time. 


i 


| 


With these balancing machines, it is un- 
necessary to static balance before a test 
can be made. The balancing machine 
reveals whether a static or Dy-Namic 
unbalance, or both, are present without 
reversing ends of the body being bal- 
anced. 

The balancing machines are available 
in a variety of models ranging from 
bench models to large floor and pit-type 
models for balancing such rotating parts 
as armatures, fans, blowers, flywheels, 
hubs, drums, propellers, gears, impellers, 
pulleys, wheels, rotors, etc., weighing 
from 6 oz. to 1000 Ib. 


Portable Pressure Gage 


Tester 


CompactLy designed for checking all 
types of mounted pressure gages in 
service without removing them from 
their panels or mountings, the Grove 
Gage Comparator permits service gages 
to be quickly and accurately checked 
“in-place” without breaking line con- 
nections, as announced by the Grove 
Regulator Co., Oakland Cal. 

Equipped with three precision labo- 
ratory test gages, accurate to within 
Y% of 1 per cent of full scale, the com- 
parator will check various ranges of 
pressure gages from 0 to 1000 Ib. 
Necessary testing pressures are sup- 
plied from built-in high-capacity air 
cylinders, which can be charged and 
recharged as often as required with any 
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What to Do in Repairing Leaky 








How to Regrind or Renew Disc and 


Seat in Globe Vaives 


A"“BEST TELLER” 
FOR PIPING MEN 


Look at the timely subjects cov- 
ered in “Piping Pointers” Bulle- 
tin No. 5. What is more important 
to piping men—NOW-—than 
knowing how to repair valves for 
better and longer service—to 
keep war production lines flow- 
ing—to conserve metals! We 
don’t know of any other current 
source of such vital information. 


“Piping Pointers” are designed 
to help you train men for the big 
maintenance job that faces indus- 
try at war. Their content is fully 
accurate and practical—it’s based 
on Crane Co.’s vast experience as 


~— 


America’s leading producer of 
valves and fittings. Even veteran 
workers use “Pipirig Pointers” 
to keep up-to-date. 


FREE TO ANY PLANT 


In “Piping Pointers,’’ Crane 
shares its basic information with 
all industries producing for Vic- 
tory. This.service is absolutely free, 
yet countless plants have testified 
to its inestimable value in main- 
tenance shops and employee 
training schools. If you’re not 
using “Piping Pointers” now, 
let your Crane Representative 
arrange for your supply. 


Gate Valves 


How to Renew Disc in Composition 


Disc Valves 


Five “Piping Pointers” Bulletins have been 
published to date. To meet the demand, 
extra supplies of all editions have been 
printed. Get the entire series now—when 
you need them most. First come first served. 


CRANE CO., GENERAL OFFICES: 
836 SOUTH MICHIGAN AVENUE, CHICAGO 


VALVES © FITTINGS © PIPE 


CRANE 
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PLUMBING + HEATING + PUMPS 








Jointless walls and arches are quickly cast in place, 
special shapes easily molded, with these ready-to- 
use mixtures of refractory aggregates and LUMNITE. 


pan PLANT operators keep Castable Refractories in 
stock for general refractory work, for emergency repairs 
and for making special shapes without delay. 

Refractories without delay—today that’s an important ad- 
vantage of a Castable Refractory. You can take a bag of the 
dry castable, mix it with water and cast it in place. You need 
only a simple form for your wall or arch, a home-made mold 
for your special shapes. A Castable Refractory made with 
LUMNITE is ready for service within 24 hours after mixing. 


Note these advantages of Castable Refractories: 


No cutting or fitting. The Castable Refractory takes the 
shape of the form, mold or frame. 

No.ramming. After mixing with water the material is cast 
and simply tamped in to consolidate it. 

Practically no shrinkage in drying or firing. No allowance 
need be made for shrinkage or expansion. 


Unaffected by moisture, steam. High resistance to spalling. 


> To get these advantages and to be assured of performance, 
power plant engineers specify Castable Refractories made 
with LUMNITE. When you buy a LUMNITE Castable Refractory, 
you get a ready-to-use, balanced refractory—the result of care- 
ful selection of the most suitable refractory aggregates and the 
hydraulic binder which made Castable Refractories possible. 
Castable Refractories of different types to meet different 
temperature and insulation requirements are made by manu- 
facturers of refractories and are sold by their dis- 
tributors throughout the country. 


The Atias Lumnite Cement Company 
(United States Steel Corporation Subsidiary) 
Chrysler Bidg., N. Y. C. 





clean, dry gas, air or oxygen. The fine 
degree of pressure control is made pos- 
sible by three Grove pressure loaders 
mounted below each test gage. The 
loader serves as an accurate pressure 
reducing valve with built-in automatic 


relief. Because of its large diaphragm- 
to-valve area ratio, it provides posi- 
tive pound-by-pound controlled and 
maintained accuracy of delivery pres- 
sures, whether increasing, decreasing or 
constant. 


Metal-Enclosed Oil Fuse 
Cutouts 


A NEw mtetal-enclosed assembly of 
gang-operated oil fuse cutouts for 
economical short-circuit protection and 
switching has been announced by 
the aaa Electric Co., Schenectady, 
N.Y. 


The new cutout assemblies permit 
totally metal-enclosed installations, 
either single or 3-phase. They save 
installation labor because each unit is 
factory-assembled with flexible, insu- 
lated cable leads ready for connection 
to either single or multi-conductor 
cable. The leads enter the individual 
cutouts above the oil level, thus pre- 
venting loss of oil. Switching requires 
merely throwing a lever 90 deg. Fuse 
carriers can be removed without dis- 


turbing the gang-operated mechanism. 

The new assemblies are adapted for 
use (indoor or outdoor) in industrial 
plants for branch circuits, individual 
transformers or banks, motors, control 
apparatus, and electric-heating and 
other équipment. 

The new assemblies can be supplied 
for wall or direct-to-apparatus mount- 
ing, with openings for conduit, cable, 
or. pothead connections. 
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Switch to POWELL Iron Body 
Valves wherever possible 


Not so long ago many buyers and users of valves automatic- 
ally thought of bronze. It was accepted as the standard for 
many installations . . . apparently the impression existed 
that the desired service could not be obtained if any 
other metal were used. 


But—that was before Pearl Harbor! 


Today, with copper and tin high up on the critical metals 
list, the use of the more available metal becomes urgent. 
Research and recent experience have proven that iron 
valves—especially properly designed and sturdily built 
POWELL Iron Valves—will, in many instances, serve 
just as effectively as bronze valves. 


Therefore, when you specify POWELL Iron Valves you 
not only render a patriotic service by helping to conserve the 
now critical copper and tin, but you can expect quicker 
delivery because of the lower priority rating required. 
And—you’ll have EXTRA SAVINGS TO INVEST IN 
WAR BONDS. 


The Wm. Powell Company 


Dependable Valves since 1846 
Cincinnati, Ohio 


Fig. 190—Iron Body, Bronze Fig. 241—Iron Body, Bronze 
Mounted “Irenew” Globe Valve Mounted, Standard ‘Model 
for 150 pounds W. S. P. Has Star” O. S. & Y. Globe Valve, 
screwed ends, Union bonnet and with flanged ends, outside screw 
regrindable, renewable hard rising stem, bolted flanged yoke 
bronze seat and disc. Available and regrindable, renewable 
in sizes from 14” to 3”, inclusive. bronze seat and disc. Made in 
sizes from 2” to 12”, inclusive, 
for 125 pounds W. S. P. 





Asphalt Bituminous 
Coating Seal 


Carspo SEAL Coat, designed for use 
in the sealing of asphalt or bituminous 
coatings which are used for water- 
proofing, and which in many cases will 
not permit the application of light col- 
ored coatings without a_ bleeding- 
through by the asphalt, is announced 
by the Carbozite Corp., First National 
Bank Bldg., Pittsburgh, Pa. Carbo 
Seal is said to seal off the asphalt or 
bituminous coating, preventing this 
bleeding. 

After the emulsion coat has been 
applied it is necessary to allow the 
coating to dry for approximately two 


or three days before putting on the 
finish coatings and it is recommended 
that the finish coatings be applied in 
a manner to produce a minimum 
amount of disturbance to the seal. 
This is done by brushing on the finish 
coat lightly or by the spraying method. 


Transformer Cooling 
System 


VITALLY needed increases in power 
transformer capacities can now be ob- 
tained with a new system of forced- 
oil cooling that is said to save 25 per 
cent in critical war materials on new 
transformers. The new cooling unit, 
announced by the Allis-Chalmers Mfg. 
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DIRTY BOILER TUBES 
ARE ENEMY SABOTEURS 


Now, when boilers must develop every pound of steam possible 


from the fuel burned, 


it is imperative that tubes be cleaned 


cleaner and faster than ever before. Dirty boiler tubes slow up 
production of essential war materials just as surely as enemy 
saboteurs working on the production line. 

Wilson Tube Cleaners, cutter heads, brushes or other acces- 


sories clean any mechanically cleanable ferrous or non-ferrous 
straight or curved tubes of large or small diameter better and 


Co., Milwaukee, Wis., called the Elec- 
tro-Cooler, is said ‘to step up ca- 
pacity of transformers already in serv- 
ice by about 20 to 60 per cent. 

The Electro-Cooler consists of a 
radiator-type cooler and a special pump 
with motor enclosed. These are con- 
nected by piping to the standard ra- 
diator. valves at the side of the trans- 
former. -No stuffing boxes are required 
in the special pump, and the motor is 
self-cooled and _ self-lubricated. 

Because the new cooling unit is 
relatively small, usually more than one 
is required, the number depending upon 
the size of the transformer. 


A wartime development designed to 
save copper and steel, the Electro- 
Cooler is expected to have wide use in 
post-war applications also. For the 
current emergency, it can be built into 
new transformers and be readily ap- 
plied to transformers already in serv- 
ice. If the transformers are equipped 
with the conventional type radiator 
valves, installation can be made in 3 to 
4 hr. without removing the oil in the 
transformer. 


Portable Forced-Induction 
Pump 


A NEw addition to its line of pile 
drivers is announced by the Lincoln En- 
gineering Co., 5701 Natural Bridge Ave., 


faster. Their use reduces tube cleaning time and increases steam St. Louis, Mo. This is the “50” Series 


pressure and plant production. 

Every Wilson Tube Cleaner and accessory is especially de- 
signed and built for a specific job of tube cleaning. That’s why 
it does its work so remarkably well and with such unusual speed. 
You can get the proper tube cleaning to meet the exact tube 
conditions existing in your plant. Write for the name of our rep- 
resentative nearest to you or ask for a copy of our NEW forty- 
page catalog which fully describes and illustrates the complete 
line of Wilson tube cleaning equipment. 


INVEST IN AMERICA! BUY WAR BONDS AND STAMPS! 


THOMAS C.WILSON, Inc. 


Pare mw £uUbDE CLEANERS EXCLUS iveL YT 
47 28 37th Street Long Island City. N. Y. 


portable forced-induction pump which 
can be used wherever it is necessary to 
move the unit from one location to 
another. 
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WIDEST RANGE 


of types; sizes; 
thicknesses. 


QUARTER-MARKED 
ENDS 


Easier, more accurate 
fabrication. 


MACHINE 
TOOL BEVEL 


Best welding surface. 
Accurate bevel 
and land. 


TANGENTS 
Keep weld away from 
highest stress roné; 
simplify lining up. 


SEAMLESS 


For greater 
strength 


FULL WALL 
THICKNESS 


Never less than 
specification minimum. 


REINFORCED HERE 


More metal where the 
stress is higher. ~ 


PERMANENT 
IDENTIFICATION 


You can't go wrong 
on size and weight. 


*Why settle for less? 


bi do you seek in that welded piping job? 
Speed? Economy? Sound engineering to meet 
extreme conditions? What? 

Of course any one of these considerations may 
slightly out-rank any other, depending on the nature 
of the installation. But the fact remains that every 
one of them is mighty important to every job. 

That’s why it pays to use the welding fittings that 
are designed down to the last detail to meet all require- 
ments of every job. With features that are combined 


in no other welding fittings, WeldELLS give you the 
means of doing any job as well as it can be done—as 
easily as it can be done—and therefore as economically 
as it can be done. 

A number of these features are pointed out above. 
Some provide engineering advantages; others reduce 
installation time and cut costs. Combined, they give 
you the extra value that distinguishes WeldELLS. Why 
accept less than the Welding Fittings that have 
“everything”? 


TAYLOR FORGE & PIPE WORKS 


General Offices $ Works: Chicago, P.O. Box 485 © New York Office: 50 Church Street © Philadelphia Office: Broad Street Station Building 
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Embodying the principle of forced- 
induction priming; it is said that this 
pump can pump materials such as seal- 
ing compounds, sound deadeners, insulat- 
ing materials, putty, viscous grease, heavy 
lubricants, etc., directly from the original 
container to the point of application. 


Substitutes for Rubber in 
Strippings 

ANNOUNCED by Felt Products Mfg. 
Co., 1530 Carroll Ave., Chicago, IIl., is 
a new strip material with the spongy 
effect’ of rubber strip to be used as a 
substitute for critical materials formerly 
utilized in gaskets and strips. 

The Fel-Pro Thiokol strip material, 


to a specially processed felt base, is said 
to make it weather resistant. Utilized 
on army vehicles for such uses as tail- 
gate moulding, it is also applicable to 
numerous industrial applications. 


Blackout Lamp 


Biacxout lamp, designed to provide 
a quick, easy and economical method of 
supplying sufficient illumination for ease 
of movement during blackouts, is an- 
nounced by Sylvania Electric Products, 
Inc., Lighting Division, Salem, Mass. 
The lamp is an A-15 type bulb, coated 
black except for a 1-in. aperture in the 
bulb end which emits an orange-red light. 
Having a 14-w. filament, the blackout 
lamp is available in two voltage ranges: 
115-125 v. and 30-34 v. 


produced by the application of Thiokol 





DESIGNED ESPECIALLY FOR 
STEAM PRESSURE CONTROL! 


€ 


is! HER 


PILOT OPERATED 
REDUCING VALVE! 





Sectional View Folge 92 Valee 
in typical pipe line inatallation. 


@ The Fisher Type 92 has become the logical 
choice of engineers for dependable steam pres- 
sure control for these reasons. . . 


ACCURATE 

Pilot control—with its extreme sensitivity to flow 
changes — maintains the desired reduced pressure with 
remarkable accuracy. No auxiliary pilot operating medium 
is needed. 

COMPACT 

Modern Fisher Engineering has produced in the Type 92 
Valve a compact controller with unusually large capacity. 
Available in 10 sizes from 4” to 2” screwed or 1” to 6” 
flanged. No special wrenches are required for servicing. 
FLEXIBLE 

Two pilot assemblies for high or low pressure service 
are available and interchangeable on all Type 92 sizes. 
Pilot control spring easily adjusted or changed to obtain 
a variety of reduced pressure. ranges. 

STURDY 

High-tensile bodies and diaphragm casings are of ex- 
tremely rugged, ribbed construction. Inner parts are of 
Duromite bronze or stainless steel. Every construction 
detail designed to assure maximum trouble-free service. 
SHUT-OFF 


Single port construction provides tight shut-off on dead 
end service. 


RUS els 
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ee pn a of Pe assembly. 
REDUCED PRESSURE 
RANGES 

Pounds per square inch, with 
low pressure pilot: 2-6, 4-10; 
with high pressure ‘pilot: 
5-30, 60-130, 25-70, 120-200. 


MAXIMUM 
INLET PRESSURES 
Screwed Ends: 

250 Ibs., 410°F. 
Standard Flanged: 

*125 Ibs., 360°F. 
Extra Heavy Flanged: 

250 Ibs., 410°F. 
* 6” Size — 100 lbs., 340°F. 


Write For BULLETIN Cl 


GOVERNOR COMPANY 


1011 Fisher Bidg., MARSHALLTOWN, JOWA | 





Synchromatic Relay 


A new STA synchromatic relay for 
field application for more satisfactory 
synchronous motor starting, is an- 
nounced by the Westinghouse Elec. & 
Mfg. Co., East Pittsburgh, Pa. 

The relay consists of two elements, 
one that is speed responsive, and the 
other time responsive. The speed re- 
sponsive element is a current relay and 
the time responsive element is.a rotary 
drum,..switch, Both elements are 
simple" in design and of rugged con- 
struction. 


The synchromatic relay meetd the 
six basic requirements for synchronotis 
motor control; maximum nonsynchron- 
ous speed attained before field applica- 
tion, minimum power required because 
synchronizing is never attempted before 
maximum speed is attained,: tla: ab 
nizes in minimum time consistent 


maximum speed, positive mere 
ing sequence, minimum line disturbance 
because of favorable rotor Position, and 
automatic pull-out protection. 

The synchromatic relay is com- 
pactly designed either for panel mount- 


ing or modern dead front, metal 
enclosed, swing door type control 
structure. 
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Operatinc MECHANISMS 
and BODIES 


Let your eye follow the operating mechanism of this 
Iron Body Kennedy Standard Non-Rising Stem 
Screwed Wedge Gate Valve. 


First, notice the large handwheel for ample leverage. 


Then look at the heavy stem and the sturdy propor- 


tions of the wedge disc mechanism. 


Notice, too, the thick sections of body and bonnet, the 
bronze bushings at all stem contact surfaces, and the 
many little refinements of design that provide strength 
and lasting security. The outside screw and yoke 
valves of this type have many special conveniences, 


too, for easier repacking and manipulation. 


You can obtain Kennedy Valves in a wide range of 
sizes and pressures, with screwed or flanged ends and 
with non-rising stem or outside-screw-and-yoke. For 
full description, send for the 40-page Kennedy Catalog. 


THE KENNEDY VALVE MFG. CO. 
ELMIRA ee NEW YORE 


e5 


KENNEDY valves... pine fittings... pire bydeants 
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Safer Bier Operation PTC FITTINGS 





Fig. 12-3 
Inclined Split-Gland 
Adjustable Water 
Gages, No Gage 
Glass Packing Nuts 










Fig. 6 

Water Columns 

High and Low 
Alarm 







now oom Plain Sight ¢ 
Hlumiinator “% 













Fig. 13 
Wire Glass Leakless Cocks, 
Better-C Bronze and 
Guards, Forged Steel 
All Sizes WwW 














Fig. 5 F 
Vertical 
Valves 

Forged Steel 
and Bronze 
for All 

Pressures 











"C-Clear 
Thru" Flat 
Glass Inserts 













For Immediate Quotations, All tron 
“send us sketches or blue =. 
prints of your require- Pm... MP 

Industries 








ments, along with quanti- 
ties needed. Highest 
quality material and work- 
manship to meet your 


specifications. 
2 
ERNST WATER COLUMN & GAGE CO. 


Phone: Livingston 6-0276 







C-BLACK 
Prismatic 
Flat Glass 
Inserts 




















LIVINGSTON, WN. J. 








WHEN YOU WRITE 
TO ADVERTISERS 


When writing advertisers for catalogs, descriptive bulletins or 
prices, please remember to say, “I saw your message in 
POWER PLANT ENGINEERING.” Thus you'll do a good 
turn for the advertiser and for this publication. . . . . . . 
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MANUFACTURERS’ 
PERSONALS 


Bailey Meter Co. announces the ap- 
pointment of L. Richardson as 
branch manager of its newly estab- 
lished Los Angeles office and H. T. 
Sawyer as branch manager of its new 
Seattle office. V. A. Rumble, man- 
ager of the company’s San Francisco 
branch office, continues as West Coast 
Supervisor. 


A.C. Thalacker, a member of the 
Detroit Rex Products organization 
since 1937, has been named general 
manager of the company. He will han- 
dle the new duties in addition to his 
work as secretary. Mr. Thalacker, born 
in Wisconsin in 1907, is a graduate of 
the University of Wisconsin. 


The Wilkening Mfg. Co., Philadel- 
phia, Pa., recently elected Warren K. 
Lee vice-president of the company. 


Mr. Lee has been a member of the 
company for over 10 yr. His head- 
quarters will be at the Lexington Bldg., 
Detroit, Mich. 


Recent changes in the Union Iron 
Works, Erie, Pa., include, E. T. Knob- 
loch, who was elected president and 
general manager; Sevin, vice- 
president and sales manager; E. E. Knob- 
loch, treasurer ; O. E. Henning, secretary. 


Herbert J. Burgess has been ap- 
pointed general superintendent in 
charge of all manufacturing at the 
Westinghouse Elec. & Mfg. Co.’s East 
Springfield plant, as announced by 

Lippman, works manager. Mr. 
Burgess had been superintendent of 
the plant’s feeder division since 1937. 
He joined the company in 1917 and 
2 yr. later was promoted to assistant 
foreman of the toolroom. In 1927 he 
became supervisor of cost reduction, 
and in 1935 foreman of tool design and 
tool manufacturing. In his new assign- 
ment he will supervise the plant’s five 
manufacturing divisions. 


A. E. Hitchner, former-manager of 
the Los Angeles office of the Westing- 
house Elec. & Mfg. Co., has been ap- 
pointed assistant to the manager of the 
company’s industry sales departments 
with headquarters at the East Pitts- 
burgh works, as announced by F. H. 
Stohr, manager. 

Joining Westinghouse in 1909 as a 
salesman, Mr. Hitchner served from 
1919 to 1926 as assistant to the manager 
of the industrial department at East 
Pittsburgh. In 1926 he was appointed 
manager of the Los Angeles office and 
in 1941 commercial assistant to the 
Pacific Coast District Manager. He re- 
ceived his B.S. degree in electrical en- 
gineering at Rutgers College in 1904. 


Thomas O. Armstrong, winner of 
the Westinghouse Order of Merit in 
1940, the company’s highest employe 
award, has been named manager of the 
Westinghouse Elec. & Mfg. Co.’s in- 
dustrial relations department, East 
Springfield plant. 


Perry R. Cassidy, former executive 


assistant of The Babcock & Wilcox 
Co., is now Lt. Colonel in the Engi- 
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1941 | 1942 


HERE’S THE RECORD! 


Men whose opinions are supported by the facts say 
that we can lose this war unless America’s total 
effort is given to producing the needs of war. 

Theabove chart pictures READING-PRATT 
& CADY’S answer to that challenge. And 
almost all of you who look to us for your 
valves have agreed that by giving every 
ounce of effort to war production, we are 
loyal to your own best interests. Remem- 
ber that, won’t you? 

And remember, too, that when READING- 
PRATT & CADY VALVES are again freely 
offered to you they will be the product of 
men who have learned much under the 
pressure of ’round-the-clock production 
of the kind of valves on which Americans 
at war could stake their lives. 

















MANUFACTURERS OF 


READING CAST STEEL VALVES * PRATT & CADY BRASS & IRON VALVES 
D’ESTE VALVE AND ENGINEERING SPECIALTIES 
Reading, Pa., Atlanta, Boston, Chicago, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, INC., sriDGEPORT, CONNECTICUT 





CHICAGO, NOVEMBER, 1942 141 























Cleans Tubes 
Thoroughly with 
Less Down. Time 


Straight tubes, curved tubes, in boilers, 
superheaters, transfer lines, economizers 
and condensers—to keep your plant run- 
_ efficiently you've got to keep them 
clean. 


Roto packs ample power for fast descal- 
ing. With the Roto operating air valve the 
operator himself controls the air supply at 
the tool, eliminating a helper and saving the 
time ordinarily wasted signalling between 
them. 

Cut cleaning costs and "down time" to a 
minimum with Roto Tube Cleaners. Send 
for details. 








More for Your Money 


Because advertising is so widely used in the United States, 
we are the best informed people in the world on what 
there is to buy, what it will do for us and where to buy it. 
Because advertising is one of the most economical parts 
of the selling process and helps identify power plant 
products of known performance value, it is an important 
aid in getting more for your money. 
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neer Corps, U. S. Army. He began his 
service with Babcock & Wilcox in 1916 
and was appointed a vice-president of 
Fuller Lehigh Co. in 1928. Upon the 
consolidation of Fuller Lehigh with 
Babcock & Wilcox he was made an 
executive assistant of the latter com- 
pany, holding that position until enter- 
ing the service. 


Charles C. Chamberlain has been 
named general sales manager of Jen- 
kins Bros., as announced by Farnham 
Yardley, president of the company. 
Mr. Chamberlain came to Jenkins Bros. 
in 1929, on graduation from Hamilton 
College. Starting as an assistant in the 
advertising department he was ap- 
pointed advertising manager in 1932 
and has been publicity manager of 
Jenkins Bros. since 1940. The new 
general sales manager will make his 
headquarters at the general offices of 
the company, 80 White St., New York 
City. 


Louis H. Brendel, manager of Job- 
ber Distribution of Manning, Maxwell 
& Moore, Inc., has entered the Navy 
as lieutenant commander in the newly 
formed Incentive Division. 


Russell G. Davis has been elected 
vice-president of Foote Bros. Gear and 
Machine Corp., Chicago, Ill. Mr. Davis 
will continue in his capacity of general 
manager of the Industrial Gear Divi- 
sion of the company. Other promotions 
in the sales department of the company 
are: F. A. Emmons to assistant gen- 
eral manager; R. B. Moir to manager, 
sales and engineering; W. H. Ostring, 


‘special representative; Galen Butter- 


baugh, speed reducer sales; T. F. Hill, 
gear sales; and Charles Look, assistant 
gear sales. 


Selden H. Gorham has been ap- 
pointed manager of dealer sales of 
Allis-Chalmers Mfg. Co., succeeding 
Stanley J. Retzlaff who has taken over 
the trade relations department, as an- 
nounced by William C. Johnson, gen- 
eral sales manager. Mr. Gorham has 
been with the company since 1933 and 
for the past 6 yr. has been in charge of 
sales and production of the feedwater 
treating department. 


William M. Kennedy recently re- 
signed his position as general manager 
of Condenser Service & Engineering 
Co. to become general manager in com- 
plete charge of ship construction at 
the Wainright Yard of the J. A. Jones 
Construction Co., Panama City, Florida. 
Mr. Kennedy has been engaged in 
shipbuilding and ship repairing since 
1901 and during World War I served 
as assistant works manager of the 
Merchants Shipbuilding Co.’s Bristol 
yard and works manager of the com- 
pany’s Chester. Pa., yard. 


H. L. Watson, since 1934 execu- 
tive vice-president and director of the 
De Laval Steam Turbine Co., Trenton, 
N. J., has been elected president of the 
company, succeeding Francis J. Arend 
who died on August 24, 1942. Mr. 
Watson graduated from Rose Polytech- 
nic Institute in 1905 and entered the 
employ of the company in 1913. 


Robert C. Sessions of the firm of 
Sessions & Sessions, consulting engi- 
neers of Cleveland, Ohio, has been ap- 

ointed chief engineer of The Brown 
intube Co., Elyria, Ohio. A graduate 
of Worcester Polytechnic Institute in 
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SOUTHERN COLORADO POWER COMPANY 
Pueblo, Colo. 


90,000 Ibs. steam per hour Vogt LE 
type bent tube boiler with under- 
feed stoker. Water walls and 
economizer. Design pressure 525 
Ibs. Total steam temperature 750 
degrees F. 


PROCESS 


IN A LARGE MID-WESTERN STEEL MILL 


Two 105,000 Ibs. steam per hour 
Vogt LE type bent tube boilers 
with chain grate stokers and 
economizers. Design pressure 225 
Ibs. Total steam temperature 550 
degrees F. 


HEATING 


CRIMINAL COURTS BUILDING AND JAIL 
New York City 


Four Vogt. sectional header type 
boilers of 47,000 Ibs. steam per 











) hour capacity, oil fired. Design 


pressure 200 Ibs. 


HENRY VOGT MACHINE Co. 
LOUISVILLE, KENTUCKY 

Branch Offices: NEW YORK CLEVELAND 

CHICAGO PHILADELPHIA DALLAS 
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We Have Cooperate with 
Industry for over 70 Years 
on Steam Power Problems 








@ 2500 k. w. MURRAY Condensing 
Turbine with top half of casing re- 
moved. Clearly shown is the rotor 
proper on which is mounted worm 
gears for governor drive, Kingsbury 
thrust bearing, self-aligning bearings. 


Note carefully designed bolting arrange- 
ment for casing and also flexible steam 
end support as well as exhaust end sup- 
port. 48'' diameter exhaust flange and 
a pitch diameter low pressure wheel is 
shown. 


The success of MURRAY Turbines is due to excellence of 
design, careful selection of materials, and accuracy of workman- 
ship for which this organization has been known for so many 
years. These turbines continue to be specified by holders of 
high priorities and our large facilities are busy cooperating in 
the national victory effort. Those who are not in the high 
priority purchase group will find it advisable to have full 
information on MURRAY Turbines so that future needs can 
be planned. Write for bulletins. 


IRON WORKS COMPANY 


INCORPORATED 1870 


OR SS ce mem. | IOWA 














5 In the power field, perhaps more than in other basic 
Looking industrial fields, the continuous betterments in ma- 
Ah e d chinery and methods compel men to:look ahead 

GG wee with broader vision and greater determination than 
ever before. 


Reading the advertising messages that appear in 
POWER PLANT ENGINEERING will keep you in- 
formed on new trends and opportunities. Month 
after month, these advertisements describe what's 
new in generating, transmitting power. They will 
help you and your plant join the onward march of 
the power plant industry. 











1919, Mr. Sessions was for some time 
in charge of the engineering and ex- 
perimental division of Steel & Tubes, 
Inc., before entering consulting work. 
The firm of Sessions & Sessions will 
continue under the direction of Frank 
L. Sessions, senior partner of the firm. 


H. F. Boe Promoted 


Harry F, Bog, manager of Westing- 
house Electric & Mfg. Co.’s District Re- 
pair & Manufacturing Dept., has been ~ 
elected vice-president of the company. 

Mr. Boe began at Westinghouse in 
1901 as a winder of motor armatures 
in the East Pittsburgh works. After 
7 yr. experience in testing electrical 
equipment he was transferred to the 


_ general engineering department and later 
“ to the general industrial division as sales 


engineer. In 1918 he was appointed in- 
dustrial salesman in the Rochester, N. Y., 


_ office and in 1922 became manager of the 


industrial division of the Buffalo office. 
In 1927 he was made manager of that 
office. 

In 1935 Mr. Boe was promoted to 
manager of the company’s Eastern Divi- 
sion with headquarters in New York 
City, later being transferred to Pitts- 
burgh as commercial manager and then 
becoming manager of the service depart- 
ment, now known as the District Manu- 
facturing and Repair Department. In 
1941 he was the recipient of the West- 
inghouse Order of Merit. 


Wilson Appointed WPB 
Vice-Chairman 


CHAIRMAN Donald M. Nelson of the 
WPB recently announced the appoint- 
ment of Charles E. Wilson, president 
of the General Electric Co., as a vice- 
chairman of the WPB. In this post 
Mr. Wilson will also serve as chairman 
of the newly-organized Production Ex- 
ecutive Committee, and will exercise 
the powers of the chairman of the 
WPB in seeing to it that production 
programs are met, 

Mr. Nelson disclosed that the Pro- 
duction Executive Committee was formed 
to bring together top officials in the War 
Production Board, the Army, the Army 
Air Corps, the Navy and the Maritime 
Commission to maintain a constant check 
and control on the production program. 
This committee will meet twice weekly, 
under the chairmanship of Mr. Wilson. 
Its other members will be: Lieut. Gen. 
Brehon B. Somervell, Commanding Gen- 
eral, Services of Supply, U. S. Army; 
Major Gen. Oliver P. Echols, Command- 
ing General, Materiel Command, Head- 
quarters, Army Air Force; Vice Admiral 
Samuel M. Robinson, Director of Mate- 
riel and Procurement, U. S. Navy; and 
Rear Admiral Howard L. Vickery, Vice 
Chairman, U. S. Maritime Commission. 

Mr. Wilson has been president of the 
General Electric Co. since 1940. Born 
in New York City in 1886, he has been 
in the electrical industry since 1899, when 
he went to. work with the Sprague’ Elec- 
tric Co. in New York. In 1918, when 
the Sprague Electric Co. was absorbed 
by General Electric, he became Assistant 
General Superintendent of the General 
Electric Works at Maspeth, L. I., and 
New Kensington, Pa. In 1928 he became 
assistant to the vice-president, advanc- 
ing to vice-president in 1930 and to execu- 
tive vice-president in 1939, 
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EVERY DIESEL STOPPAGE IS A THREAT TO VICTORY! 
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Here’s how to maintain steady operation with fewer periods of overhaul. 


You have higher production quotas to meet 
—and breakdowns now mean precious man- 
hours lost. 


What’s more, with priorities on parts you’ll 
be lucky if you can replace them at all. 


Why not let a Cities Service lubrication 
engineer lend you a hand? His broad main- 
tenance experience—plus special Cities Service 
instruments available to him—enable him to 
assist you materially in keeping your engines 


in continuous operation at top efficiency for 
long periods. 


There is no charge for this friendly consul- 
tation. Simply call or write our office 
nearest you. 


You also will be interested in our booklet, 


‘Diesel Lubrication.”’ A copy sent free to the . 


personnel of Diesel oil users. Just clip and 
mail the coupon below. There is no obliga- 
tion, of course. 


OIL 1S AMMUNITION—USE IT WISELY! 
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Please send me your booklet, “Diesel 
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Its deep, parallel sidewall corrugations combine maxi- 
mum flexibility with lasting toughness—makes Eclipse 
Seamless Metal Hose the logical low-cost material for 
Diesel exhausts and for handling all kinds of liquids 
or gases where vibration and expansion are present. 


Eclipse Metal Hose withstands high pressure and tem- 
peratures. Monel hose is stocked in sizes % in. to 
2 in. 1.D.; steel hose can be produced up to 40 in. I.D. 
Write us about your problems of conveying non- 
solids, non-abrasives. Ask for descriptive bulletin. 


MANUFACTURED AND SOLD BY 


BENDIX AVIATION CORPORATION 
PHILADELPHIA, PA. 


Dept. 19 ad Phila. Div. 





AN IMPORTANT SERVICE IN THE 


NATIONAL WAR EFFOR}) 


We conserve metals difficult to replace. 
We have solved the condensate corro- 
sion problem in steam systems. In the 
Cook County Nurses’ Home in Chi- 


cago, where extra heavy wrought iron 


piping withstood corrosive condensate 
only thirty days, Haering Glucosates 
corrected the condition, and test pieces 
six months later were free from corro- 
sion deposits. We protect metals in 
boilers, piping, condensers and heat ex- 
changers, too. 


The Glucosates also conserve energy. 
Less fuel is needed—more production 
obtained—where Glucosates control 





scale, corrosion and living organisms. The Glucosates save raw materials too. 
Less chemicals are used where Glucosates substitute for common inorganic 


materials. 


Write today for free booklets of complete story. We will send sample contain- 
ers and data forms to enable you to give us an accurate picture of your water 


problems. 


Visit the "Chamber of Scale and Corrosion Horrors" in our booth No. 50 at the 
National Chemical Exposition, Hotel Sherman, Chicago. Nov. 24-29. 


CcO., INC 


CHICAGO, 1; | RAVE 





GENERAL OFFICE 
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Army, Navy Production 
Awards 


The Ambridge Plant of the Na- 
tional Supply Co. received the Army- 
Navy “E” on Oct. 2 at Ambridge, Pa. 


Tube-Turns, Inc., Louisville, Ky., 
on Sept. 18 awarded the Army-Navy 
“E” for production accomplishments, 
has the distinction of being the first 
war industry plant in the state to be 
so honored. Army-Navy “E” pins were 
presented to more than 3000 employes. 


Chain Belt Co., Milwaukee, Wis., 
on Sept. 19 received the Army-Navy 
Award for excellence in production. 


Leeds & Northrup Co., Philadel- 
delphia, Pa., was presented with the 
Army-Navy “E” on Sept. 5. 


Builders Iron Foundry, Providence, 
R. I., was recently awarded the Army- 
Navy Production Award, and its em- 
ployes were presented with “E” pins. 


NEWS FROM 
THE FIELD 


Colonel John Stilwell has recently 
been elected to serve a 3 yr. term on 
the Board of Directors of the American 
Standards Association. He is serving 
his third term as president of the 
National Safety Council and has also 
served as president of the Greater New 
York Safety Council and of the: Ameri- 
can Museum of Safety. 


Charles G. Maier, noted research 
metallurgist for nearly 20 yr. associated 
with the U. S. Bureau of Mines, has 
been named to the supervisory staff of 
Battelle Memorial Institute, Columbus, 
O., one of the country’s largest indus- 
trial research foundations. According 
to Clyde E. Williams, Battelle director, 
Mr. Maier will direct and correlate an 
enlarged program of fundamental re- 
search and will serve as advisor and 
consultant to the Institute’s war re- 
search for the government and indus- 
try. 


Leslie L. Bradley, head mechanic of 
the Dakota Public Service Co. of Bis- 
marck and frequent contributor to 
the pages of Power Prant_ ENcI- 
NEERING, was recently awarded $100 
by the James F. Lincoln Arc Weld- 
ing Foundation for an essay on the 
use of arc welding in repairing in- 
duced draft fans serving water tube 
boilers. The essay was submitted in 
connection with the $200,000 nation- 
wide contest for best papers on welding 
recently conducted by the Foundation. 


A.S.M.E. Elects Officers 


Haron V. Coss, vice-president, Ford, 
Bacon & Davis, Inc. New York, has 
been elected president of the American 
Society of Mechanical Engineers for 
1943, according to the official announce- 
ment of €. E. Davis, secretary of the 
society. 

Vice-presidents elected at the same 
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SRIP HOISTS 


—meet every requirement for handling coal, 


also ashes, limestone and other abrasive 
materials when the lift is high, capacities 


large, and a minimum of care and mainte- 


nance are desired. Standard and special 
designs to provide any hourly tonnage ca- 
pacity. Eng. Bul. No. 83, sent on request, 
gives full details. The C. O. Bartlett & Snow 
Co., 6258 Harvard Ave., Cleveland, Ohio. 
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FIRST AID for 
WARTIME BEARINGS 


Careful use of bearing metals helps 
the war effort two ways... much 
needed metal is saved...and 
machines stay on the job longer. 

















@ LINE OLD BRONZE 
BUSHINGS WITH BABBITT 


@ USE MAGNOLIA’S SUBSTITUTES 
FOR TIN-BASE BABBITTS 


®USE THE PROPER METAL 
FOR EACH BEARING 

Free Bulletin Shows How 

To Make Better Bearings 


Shows what metal to use where. 
Write for this valuable data book. 


MAGNOLIA METAL CO. 


18 West Jersey Street, Elizabeth, N. J. 


MAGNOLIA BEARING METALS 
















NICHOLSON & 
CONTROL VALVES 


Give your men and equipment the 
many advantages of Nicholson 2, 3 
and 4-way Valves for controlling 
steam, air or water cylinders. 





-. Other _ These modern control valves stay tight, never 
Nicholson stick, improve with use. Non-corrosive metals 
Products: are used on all vital parts. They are ordered 

- Industrial and reordered by engineers for service on pres- 

Steam — sures up to 300 Ib. 


The complete Nicholson line also provides foot, 

solenoid and motor operated control valves; also 
valves for hydraulic service up to 5000 Ib. pres- 
sure. Ask for latest illustrated catalog No. 140 on 
Nicholson Control Valves. 


* 








W. H. NICHOLSON & CO. 


160 Oregon St. Wilkes-Barre, Pa. 
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time to serve 2-yr. terms on the Council 
of the A.S.M.E. were Joseph W. Eshel- 
man, president, Eshelman & Potter, Bir- 
mingham, Ala.; Thomas E. Purcell, gen- 
eral superintendent of power stations of 
the Duquesne Light Co., Pittsburgh. 
Pa.; Guy T. Shoemaker, vice-president, 
Kansas City Light & Power Co., Kansas 
City, Mo.; and Walter J. Wohlenberg, 
professor of mechanical engineering, 
Yale University, New Haven, Conn. 

Managers of the Society elected to 
serve on Council for 3-yr. terms include 
Roscoe W. Morton, professor of me- 
chanical engineering and head of the de- 
partment, University of Tennessee, Knox- 
ville, Tenn.; Alexander R. Stevenson, 
Jr., staff assistant to vice-president, 
General Electric Co., Schenectady, N. Y.; 
and Albert E. White, director engineer- 
ing research, University of Michigan, 
Ann Arbor, Mich. 

The new officers will be installed dur- 
ing the 63rd Annual Meeting. of the 
Society to be held in New York, N. Y., 
at the Hotel Astor, November 30-De- 
cember 4, 1942. 


Air-Cargo Meeting in 
Chicago 

ENGINEERING problems which must 
precede large-scale development of war- 
time military transportations, supplies 
and personnel as well as peacetime move- 
ment of express and freight cargoes by 
airplane will be considered at an Air- 
Cargo Engineering Meeting sponsored by 
the Society of Automotive Engineers and 
scheduled to be held in the Knickerbocker 
Hotel, Chicago, Ill., on December 8 and 
9. The tentative program calls for dis- 
cussion of engineering problems related 
to current experience in converting pas- 
senger planes into cargo carriers, design 
and construction of future air-freighters, 
the possible utilization of cargo-carrier 
gliders and engineering factors involved 
in adapting airport facilities and per- 
sonnel to wartime demands. J. Howard 
Pile, editorial director of Chek-Chart 
Corp., Chicago, is'chairman of the Chi- 
cago Section of the S.A.E. 


Power Show Opens in 


New York Nov. 30 


Tue 15th National Exposition of 
Power & Mechanical Engineering will 
be held Nov. 30 to Dec. 4 in the Exposi- 
tion Hall of Madison Square Garden, 
New York, N. Y. 

This year the Exposition has been 
organized for the special purpose of 
contributing to the Nation’s war effort 
by concentrating at one time and place 
equipment, information and the mental 
resources needed to maintain, increase 
and use more efficiently the country’s 
power production. 

The scope of the undertaking is 
shown by an analysis of the last Power 
Show held in 1940. There was a total 
attendance of 34,087 at this show by in- 
vitation and registration only, This rep- 
resented nearly 60 industries and profes- 
sions. About 8000 of this attendance were 
engineers, civil, mechanical, mining and 
metallurgical, as well as chemists, re- 
search directors and physicists. 

Approaching this year’s Exposition, 
the management conducted a survey af 
those registered at the 1940 Power Show. 
This survey showed that more than 60 
per cent of those planning to attend this’ 
year’s show were interested primarily in 
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CRUSHER WAY 


Ons of the many progressive stations taking 
advantage of better coal sizing to improve boiler 






performance and effect worth-while savings is the 
plant of the Central Illinois Light Co., Peoria, IIl., 
as illustrated at the right. 





Above: Cross-sectional view of 
American Ring Crusher. Left: Pat- 
ent shredder rings split coal in 
uniform size instead of crushing it 
—a patented "American" feature. 





AMER 


A 


M 


ICAN PULVERIZER COMPANY 


“IT WISELY 





Here, a Type S AMERICAN RING CRUSHER 
reduces coal from run of mine to screenings—prop- 
erly sizes it at the rate of 125 tons per hour, eight 
hours per day. 


In many plants, large and small, fuel savings from 
21, to 8 per cent are being reported and total 
crushing costs (including fixed charges) kept to less 
than 2 cents a ton through the installation of 
“AMERICANS.” 


You, too, have a splendid opportunity to step up 
boiler performance and step down costs through 
better coal sizing the AMERICAN Crusher Way. 
Complete crusher information, including names and 
addresses of users, will be forwarded on request. 


1429 Mack 
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To Aid War Production— 
A 13% MILE NESTED SPIRAL COIL 


Typical of the way in which Rempe 
engineering and production facilities 
are contributing to the war effort is this 
giant multiple spiral coil recently deliv- 
ered to a machinery fabrication plant. 


Built of Grade A-106 seamless steel 
pipe, with seven separate circuits, this 


large heating coil contains more than 
134 miles of pipe and weighs 22,000 Ib. 


Rempe Coils and Bends are made from 
any material to customer’s specifications 
—are widely favored by engineers for 
Heat Exchangers, Feed Water Heaters, 
Coils for Refrigeration Machines, Chem- 
ical Processes, etc. Write for estimates. 


fem rE CO 


342 No. Sacramento Bivd., Chicago 











Ends “Water Hammer” 
on Boiler Feed Lines, 
Foot Valves, House Pumps, 
Liquid and Steam Lines. 


Your first step in assuring smoother, 
quieter, more efficient pump discharge, 
is the installation of Combination 
SILENT CHECK VALVES. 


Note these important money-saving fea- 
tures: 1. Spring-Loaded—when flow 
ceases, valve is closed without chance of 
water hammer; 2. Area through valve is 
_ 20% in excess of pipe area; 3. Really 
silent i in operation; 4. All valve wear is 
on easily replaced or repaired parts; 
5. Works equally well on Boiler Feed 
Lines, House Pumps, Liquid and Steam 
Lines; also used as Foot Valves. 


Write today for descriptive bulletin giv- 
ing pressure ranges, dimensions, prices 
and other helpful data on SILENT 
CHECK VALVES. 


Hone CAMPAIGN a 


Uy “OIL MENT mires 








High Priority Needed: The use of 


critical materials in producing Com- 


bination SILENT CHECK VALVES 
makes it necessary for buyers to furnish 
a high priority. Your cooperation in 
furnishing complete priority data with 
each order will aid us in roe oh 
shipments and in better serving the 
nation’s war effort. 


COMBINATION PUMP VALVE CO. 


846 WIOTA STREET, PHILADELPHIA, PA. 
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power plant equipment, including gener- 
ation, distribution and control apparatus. 
An increasing amount of interest was 
expressed in power utilization, transmis- 
sion equipment, material handling, elec- 
trical equipment, such as motor drives 
and controls, tools and machine tools, 
metals, plastics and substitutes and metal 
working in the way of welding, solder- 
ing and brazing. 

The war production theme will be car- 
ried throughout the show with special 
attention directed to substitute materials 
and to the necessity of improving effi- 
ciency of the plant rather than expansion 
to meet the increased power demands. 
Where new equipment is difficult to ob- 
tain, power users are leaving no stones 
unturned in stepping up output by over- 
hauling, improvements and the addition 
of all manner of auxiliary appliances of 
the many kinds which the Exposition 
has brought forth in the past. Problems 
in the redistribution of power have been 
brought about by the conversion of many 
plants to war work, including changes 
in plant arrangement and the installation 
of new machinery. 

Exhibitors who have enrolled for the 
Exposition include manufacturers of 
practically every kind of equipment used 
in power plants and in the application of 
power to machinery, as well as water, 
steam and air to processing equipment. 
Products exhibited are classified under 
the following headings: Heat and power 
production; distribution and control ; 
auxiliaries; instruments; transmission 
apparatus; materials handling; metals; 
engineering specialties; machines and 
tools. 

Admission is by invitation and regis- 
tration only. No admission fee is 
charged. The public is not admitted, 
but registrations are accepted from all 
persons interested in mechanical plants. 

The National Exposition of Power 
and Mechanical Engineering is under 
the management of the International Ex- 
position Company, Grand Central Palace, 
New York, and Charles F. Roth is 
manager. 


Lincoln Welding 


Foundation Awards 


THE James F. Lincoln Arc Welding 
Foundation announces the winners in its 
second industrial study on arc welding. 
First prize of $2500 was awarded to 
George F. Wolfe, chief plant engineer, 
of the Dravo Corp. for his paper on 
large sections of hulls prefabricated by 
welding. Second prize of $1700 was 
awarded to C. Perry Streithof, structural 
division engineer, Dravo Corp., for his 
paper on revolving gantry crane for ship- 
building; and third prize of $250 to 
R. M. Rush, Manager, and H. A. Pietsch, 
Industrial Machinery Division, Dravo 
Corp., for their paper on the design and 
development of a direct fired unit heater 
for oil, gas, and coal firing. 

The Foundation has been carrying on 
this second industrial study on arc weld- 
ing for 2% yr. and made 408 awards 
totaling $200,000. Results of the study 
show that the war industries have only 
begun to gain the benefits of modern arc 
welding and that further application of 
the welding process will slash hundreds 
of millions of dollars off the United 
Nations’, war bill and will cut the time 
required to produce ships and planes by 
30 per cent. 

Papers were submitted’ from engi- 
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..a job for experts 











Board Composed of 14 Falstrom 
Standard Unit Steel Panels. Ivory 
Lacquer Finish--Stainless Steel Trim 


STEEL PANELS BY FALSTROM . 


HE construction of steel panels for an 
instrument board as large as this impressive 
installation certainly is a job for experts. Experts 
to design the system... to appoint the contrac- 
tor ... to select instruments and controls... and 
finally, experts to build the steel panels. 


Falstrom has been awarded thousands of 
panel jobs, large and small, because of its repu- 
tation of service in this field... a service 
which includes proper interpretation of 
customers drawings... recommendations 
for better or less expensive fabricating 


methods . . . precise manufacture . . . faultless 
surface finish . . . and, now very important, 
reasonable deliveries. 


For emergency defense construction, more 
now than ever, you must be sure to build right 
and to build fast. Falstrom can help you meet 
those delivery dates on all types of steel switch- 
gear mounting or enclosing structures as well 

as other fabricated steel parts. For quo- 
tations, send your blueprints. Write for 
free catalogs to Falstrom Company, 
77 Falstrom Court, Passaic, New Jersey. 


STEEL INSTRUMENT PANELS—CUBICLES—CABINETS— SWITCHGEAR ENCLOSURES FOR EVERY INSTALLATION NEED. 
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PREVENTS WATER 
STRIKING FLOAT 








VALVE SEAT, A 
SLEEVE WITH 


PORTS R 
ABLE AFTER 
LOOSENING 
SCREWS, 




















+ CAN BE HELD OPEN BY HANDLE 





C, ocntane 


MULTIPORT DRAINER 
for Quick Drainage of 
Large Quantities of 
Condensate ... 


> 





HE “Multiport” principle on 

which the Cochrane Drainer 
operates is that of a hollow cyl- 
indrical valve with a number of 
longitudinal ports which register 
with similar ports in the valve 
seat when the float is in the 
raised position. The combined 
capacities of these ports is unu- 
sually large, which accounts for 
the valve’s extraordinary dis- 
charge capacity. For complete 
details mail this coupon. 
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neers, designers, architects, maintenance 
men and executives from 46 of the 48 
states. There were 458 recipients of the 
408 awards, the difference covering joint 
authorship of some of the papers. The 
great mass of important new welding 
data contained in these papers will soon 
be made available for the benefit of war 
industries, first in the form of articles 
in trade publications and other magazines 
and later in book form. This same pro- 
cedure was followed after the study 
made by the Foundation in 1937-38 
which resulted in the dissemination of in- 
formation of vital importance in the 
nation’s war production utilizing welding. 


National Chemical 
ese * J 
Exposition in Chicago 

REPLETE with innovations and stres- 
sing the importance of the industry in 
the effective prosecution of the war, the 
National Chemical Exposition to be held 
November 24 to 29 in the Hotel Sherman 
in Chicago, IIl., will focus the attention 
of the chemical world on the midwest 
metropolis during that period. 

Outstanding features will be the first 
symposium of Electron Microscopists in 
which more than 200 are expected to 
take part and an exhibit by the Indus- 
trial Salvage Section, Conservation Divi- 
sion of the War Production Board to 
further its campaign to salvage approxi- 
— 100,000,000 Ib. of essential chem- 
icals. 

The exposition and National Indus- 
trial Chemical Conference to be held 
in conjunction will be the second spon- 
sored by the Chicago Section of the 
American Chemical Society. The first, 
held in December, 1940, attracted more 


| than 25,000 visitors. 


Percy Nicholls Award to 
E. G. Bailey 


AT THE banquet of the joint Fuels 
Conference of the Coal Division, 
A.I.M.E., and Fuels Division, A.S.M.E., 
in St. Louis, Mo., Sept. 30, Eugene 
McAuliffe, president, A.I.M.E., presented 
E. G. Bailey, vice-president, Babcock and 
Wilcox Co., New York, the first Percy 
Nicholls Award, “for notable scientific 
or industrial achievement in the field of 
solid fuels”. 

Following his acknowledgment of 
the award, Mr. Bailey discussed the pres- 
ent fuel emergency and the steps now 
being taken to meet it, and suggested 
preparation for what may be a more 
acute fuel situation than any yet con- 
templated. 

“T am fearful”, said Mr. Bailey, “we 
have been soft in our ways of looking 
at many of our day-to-day problems, not 
realizing what the problems of tomor- 
row might be. Those engaged in the 
coal industry in the past and possibly at 
present have been responsible for this 
condition, at least in some considerable 
measure, through their lack of foresight, 
as to what was good for the users of 
fuel, as well as for their industry. 

“While there are shortages of many 
materials and equipment needed for the 
conventional methods of conversion from 
oil to coal, there should be no shortage 
of brains and applied effort on the part 
of those who have spent years studying 
combustion and the uses of coal and 
looking for the place and opportunity 
to use their knowledge. It takes very 
little critical material for full-sized 











HENSZEY ,,20%,, METERS 


Henszey Meters accurately measure boiler 
feed water, hot dirty blowdown, condensate, 
free running chemicals, and many other 
liquids that cannot be satisfactorily measured 
by ordinary meters. They are equally accurate 
at high or low flow, high or low pressure, 
on reciprocating, duplex, triplex or centrifu- 
gal pumps. Sizes range from 10 g.p.m. to 
1200 g.p.m. cold water steady flow rating. 
Pipe connections %4” to 6”. Calibrations can 
be made to read in gallons, pounds, or cubic 
feet at any specified temperature. The meter 
is easily installed right in the line. 


Check your meter requirements today. 
Send for complete information stating your 
specific problem if possible. No obligation 
for unbiased recommendations. 


HENSZEY COMPANY 
Dept. C11, Watertown, Wis. 


HENSZEY 








TO INSURE AGAINST; 
SPONTANEOUS FIRING 
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... Store your coal 
the SAUERMAN way 


A cross-section of a storage 
pile properly built by a 
Sauerman Scraper shows the 
coal in tightly packed layers 
with air pockets entirely ab- 
sent. There is no chance for 
heat to generate within the pile. 


Along with this feature of safe- 
ty, a Sauerman installation 
offers such other advantages 
as: low first cost, economical 
upkeep, simplicity of operation. 
WRITE FOR CATALOG 


SAUERMAN BROS., Ine. 
586 S. Clinton St., CHICAGO 
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TO EXECUTIVES: 


NOW YOU CAN HELP 


The Treasury’s decision 
to increase the limitations 
on the F and G Bonds 
resulted from numerous 

requests by purchasers who asked the 
Opportunity to put more money into 
the war program. 

This is not a new Bond issue 
and not a new series of War Bonds. 
Thousands of individuals, corpora- 
tions, labor unions, and other organi- 
zations have this year already pur- 
chased $50,000 of Series F and G 
Bonds, the old limit. Under the new 
regulations, however, these Bond 
holders will be permitted to make 
additional purchases of $50,000 in 
the remaining months of the year. 
The new limitation on holdings of 
$100,000 in any one calendar year in 
either Series F or G, or in both series 
combined, is on the cost price, not on 
the maturity value, 


Save With... 


War Savings Bonds 





Series F and G Bonds are intended 
primarily for larger investors and may 
be registered in the names of fiduci- 
aries, corporations, labor unions and 
other groups, as well as in the names 
of individuals. 

The Series F Bond is a 12-year 
appreciation Bond, issued on a dis- 
count basis at 74 percent of maturity 
value. If held to maturity, 12 years 
from the date of issue, the Bond draws 
interest equivalent to 2.53 percent a 
year; computed on the purchase price, 
compounded semiannually. 

The Series G Bond is a 12-year cur- 
rent income Bond issued at par, and 
draws interest of 2.5 percent a year, 
paid semiannually by Treasury check. 

Don’t delay—your “fighting dollars” 
are needed mow. Your bank or post 
office has full details, 
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install CEnéo) 


Srwantined 
BAFFLES 


You can get increased steam capacity 
at once—without waiting months for a 
new boiler—by installing Enco Stream- 
lined Baffles in your existing boilers. 


Enco Streamlined Baffles recently in- 
stalled in four bent tube boilers in- 
creased their total steam output by 
50%, and in an emergency test, the full 
load was carried with two instead of 
four boilers. 


The streamline principle obtains the 
best results from the heating surface 
available in each boiler, reduces draft 
drop, eliminates eddy currents and dead 
gas pockets that collect soot and fly ash. 


Correctly designed for either hori- 
. zontal or vertical bent tube boilers, Enco 
Streamlined Baffles are installed by 
skilled mechanics with materials proved 
by years of experience to be best for 
the purpose. 


Write for Bulletin BW-40, or save 
time by sending Blue print and operat- 
ing data. 


THE ENGINEER CO. 


yo West St. 
New York, N.Y. 


(Enéo) 
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working experiments, and our Govern- 
ment has been helpful in permitting and, 
if need be, in promoting projects of 
merit when properly planned. 

“Coal producers should maintain 
quality fuel for maximum economy, con- 
sidering cost of production, freight and 
handling; and their agents should see 
that fuel is distributed to users where 
it is best fitted to their handling and 
burning equipment. 

“Every one responsible for the stor- 
age, handling and burning of any fuel 
should be alert and diligent in obtaining 
the required output at the maximum ob- 
tainable efficiency. 

“Cleanliness, both as to coal dust and 
smoke should be exercised now more 
than ever. It is economical, it is fore- 
— to keep as clean as possible with 
coal. 


“Most important of all is to have 
enough good coal available at every place 
of use when needed, so that our railroads 
will not falter nor any defense plant 
slow down for lack of power. So far 
you have done a good job, let us not 
stop to boast—let us do it still better.” 


NEW 
ENGINEERING 


BOOKS 


How the Priority System Works. 
6 by 9 in. Pamphlet form. Paper Cover. 
Research Institute of America, Inc., 
292 Madison Ave., New York, N. Y. 
Price $2.00. 

The system is first described, then 
the methods of establishing controls, 
how ratings are secured, requirements 
for purchasing with production require- 
ments, distributors’ ratings and ac- 
counting required. Detailed sugges- 
tions are given as to securing and im- 
proving priority ratings, also reports to 
be made to retain ratings. Instruction 
is clear as to preparing a letter of trans- 
mittal and the information that should 
be given to establish claim for priority. 
The Institute has produced a helpful 
manual with many suggestions and 
recommendations as to proper courses 
of procedure. 


The Marine Power Plant. By Law- 
rence B. Chapman. Copyright 1942. 
Second edition (completely rewritten), 
size 6 by 9 in., 394 pp., cloth bound. 
Published by McGraw-Hill Book Co., 
Inc., 330 W. 42nd St., New York City. 
Price $4.00. 

Improvements in economy and 
changes in marine engineering during 
the last 20 yr. have necessitated a com. 
plete rewriting of this book, although 
the plan and purpose of the first edi- 
tion have been adhered to. It is 
intended as an elementary book in 
marine engineering, stresses funda- 
mental principles and thermodynamics 
with only sufficient descriptive material 
and detail to make clear the principles 
involved. 

It is written from the view point of 
the seagoing engineer and shore oper- 
ating staff. New types of marine ma- 
chinery are covered and although the 











WATER >) 


PRESSURE 
RELIEF 
VALVE 

* 








Sizes: 
3" to 36" 
Angle and 

Globe 

Patterns 


On excess pressure, due to line 
surges or excess pumping head, 
this valve automatically opens to 
dissipate necessary water volume 
to maintain desired line pressure. 
The valve is arranged either with 
atmospheric pilot valve exhaust 
or self-contained, according to 
service conditions and require- 
ments. 


Valves may be arranged to open 
at abnormal pressures and held 
open under subnormal pressures 
until the surge subsides, and 
then close when normal condi- 
tions prevail. 


Write for Specifications 


















GOLDEN-ANDERSON 
VALVE SPECIALTY CO. 


Pittsburgh, Pa. 


Fulton Building 


























OF 


BOILER WATER 


1S EASY AND FAST WITH 
A TAYLOR coMPARATOR 


Keep your steam generating equip- 
ment in constant top-notch condition, 
assure economical, high-efficiency 
operation and eliminate time-wasting, 
costly descaling jobs by using the 
Taylor Boiler Water Comparator. De- 
termines the pH and phosphate con- 
tent of your boiler water in less than 
2 minutes. Absolutely accurate — 
thousands in daily use attest its need 
in the modern boiler room. All Taylor 
Color Standards carry an UNLIMITED 
GUARANTEE AGAINST FADING! 


See your dealer... or write 
direct for free booklet, “Mod- 
_ erm PH and Chlorine Control”. 
INN TO) 


A. TAYLOR % 


° BALTIMORE, MD 


W. 


i YORK RI 
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y YOUR ™ 
“FUEL 
‘To ITS. GREATEST 
PRODUCTIVE VALUE - coe 


OU can achieve quick and continuous fuel 

savings by making your coal, oil, or gas 

ig (whichever you burn) give you the most in 

results. You can make your boiler room become 

a greater factor in production as you keep fuel consumption 

low. This is all accomplished by furnace draft control, air 

flow control, and fuel feed control. Each of these units is 
described below. 


Hooked up together in an automatic system these CASH 
STANDARD units meter the fuel supply, continually adjust 
air supply as required, and operate the stack damper — to 
make your boiler room produce more steam with less fuel — 
to help you conserve manpower by cutting attendance time 
— to eliminate much waste. 








AIR FLOW CONTROLLER 

This CASH STANDARD Air Flow Con- 
troller meters the air needed for com- 
bustion. Install it near its damper. It 
is not affected by changes in fuel bed 
resistance or any other variables, be- 
cause it meters air supply according 
to the differential pressure through the 
gas passages of the boiler, doing its 
part to insure perfect combustion. 











Bulletin Gives You Full 
. Details on These Points 
FUEL FEED CONTROLLER SEND FOR IT.... / 


This CASH STANDARD Master Con- 

troller automatically regulates fuel Bulletin No. 300 

feed. Locate it conveniently. Work- gives full details on 

ing from boiler pressure, it will Sen eceecel tee | : ; 

ee a eee ae steam plant econ- / a FURNACE DRAFT CONTROLLER 

regulating the rate at which fuel omy and shows ap- ie. F 

(any kind of fuel) is supplied to the plications of these hoe so j Tels GASH a 5 econ - —_ he = ve oA ner 
boiler furnace. And it will adjust systems for those a4 7 from. overfire. aeatt Pregulating the a wanene 
the Air Flow Controller so the cor- who bura coal, oil we ee é | to tant draft in the combustion 
rect amount of air is supplied for oF Se: ~~ chamber. , 


ena ah ae nT 
eee Reeve CONTROLS. VALVES 


DECATUR, ILLINOIS 




















EASY TO USE 


MANOMETER 
DATA 


Contained in the new Simplex 
Bulletin No. 200 is information 
for the user of manometers. It 
covers the complete line of Simplex 
manometers and accessories, and 
details in concise, usable form, 
basic data and formulae applying 
to the use and application of this 
equipment. 





Simplex Valve & Meter Company 
has long experience in the manu- 
facture of manometers for a wide 
variety of uses in the water, power 
and process industries, including 
the type MAC—the portable man- 
ometer—a field laboratory in a 
handy carrying case. 


Write today for your copy of 
Simplex Bulletin 200 —a refer- 
ence booklet that is file-worthy. 


MPLEX 
Vlada 


SIMPLEX VALVE & METER CO. 


6783 Upland Street - Philadelphia, Pa. 
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book deals largely with American prac- 
tice, frequent reference is made to the 
marine power plants of other countries. 
Special attention has been given to 
fuel oils, combustion, geared turbines 
and feedwater systems. 

It is divided into 13 chapters cov- 
ering fuels, marine boilers, combustion, 
reciprocating steam engines, turbines, 
electric drive, Diesel engines, compari- 
son of types of propelling machinery, 
condenser and condenser auxiliaries, 
feedwater heating and feedwater sys- 
tems, power plant layouts and compu- 
tations for the marine power plant. 

The author is Professor of Marine 
Transportation and Marine Engineer- 
ing at Massachusetts Institute of 
Technology and the book is dedicated 
to his son, Charles Edmund Chapman, 
Ensign, U.S.N.R 


Aircraft Engine Design. By Joseph 
Liston. Copyright 1942. Size 6% by 
9% in., 486 pp., cloth bound. Pub- 
lished by McGraw-Hill Book Co.,, 
Inc., 330 W. 42nd St., New York, 
N. Y. Price $4.50. 

Students entering this field of study 
are usually totally lacking the essential 
experience in deciding a logical order 
of procedure of engine design, so the 
purpose of this book is to aid these 
technical students in bridging the gap 
between the point where they have a 
fairly complete knowledge of the fun- 
damentals of mathematics, mechanics 
and machine design and the point 
where they are sufficiently familiar with 
the application of these fundamentals 
to the design of aircraft engines to 
enable them to be of value to the air- 
craft-engine building industry. 

The book attempts to encourage 
students to select a conventional type 
of engine for their first design and 
suggests the use of new ideas and pos- 
sible improvements over the conven- 
tional engines, and, bases the belief 
founded largely on teaching experi- 
ence, that students cannot very well 
design an improved or unconventional 
engine until they are familiar with the 
shortcomings and weaknesses of con- 
ventional engines. 

Chapters in the content deal with 
gas pressure forces; analysis of the 
crank chain and bearing loads; design 
of reciprocating parts; vibration, bal- 
ance, reduction gearing and details of 
the crankshaft; cylinders and valves; 
the valve gear; the crankcase, super- 
chargers, and ‘accessories. The appen- 
dix includes: technical data on aircraft 
engines and engine parts; properties of 
aircraft-engine materials; and useful 
design formulas. 
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management, circulation, etc., required 
by the Acts of Congress of August 24, 
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County of Cook, 

Before me, a Notary Public in and 
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law, deposes and says that he is the 
Business Manager of the Power Plant 
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a true statement of the ownership, man- 
agement (and if a daily paper, the cir- 











| MOVE ON 


The DE LAVAL- IMO rotary dis % 
placement OIL PUMP operates — 
at standard motor or turbine _ 
‘ speeds. The pump here shown is _ 

driven by a high-speed water 
_ turbine. The- three moving parts 
: of an IMO pump are in perfect 
rotational balance. There are no 

~ valves and no gears and there is 
only one stuffing box, which is 
__ subject to suction pressure only. 
__ Any kind of oil is pumpéd in 
_» volume and against‘any pressu 
Ask for fetication 1-98. 
















IMO p PUMP: DIVISION 


of the De Laval Steam Turbine Company 


Trenton, New Jersey 














Consult us for: 


Radial Brick Chimneys 
Common Brick Chimneys 
Ornamental Chimneys 
Linings for Steel Stacks 


Chimney Repairs 
and Extensions 


Installing, Repairing 
Lightning Rods 


AMERICAN CHIMNEY 
CORPORATION 


147 Fourth Ave., New York City 


BRANCHES: BOSTON, MASS. 
PHILADELPHIA, PA. ®@ PITTSBURGH, PA. 
CLEVELAND, O. ® DETROIT, MICH. 
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The plant of the Filer Fibre Company at Filer City, Michigan, 
depends upon Lake Manistee for its raw water supply. Six 
industrial plants empty various kinds of industrial waste 
into this lake with the result that there is a different 
water condition to meet every time the wind changes direction. 


To meet these varying conditions and provide properly treated 
boiler feed water for the production of 3,350,000 Ibs. of steam 
per day, a Graver Hot Process Water Softening System was 
installed, including preheaters, settling tanks, mixing tanks, 
and pressure filters. A Graver Chemical Proportioner con- 
trols the flow of chemicals into the softener tank in exact 
ratio to the volume of raw water being treated. Tests of the 
treated water are made every two hours and the proportions 
of chemicals used in the mix can be changed instantly to 
meet any variation shown by these tests. 


After 16 months of operation, Filer Fibre Co. reports as 
follows: “Besides improving operating efficiency and pro- 
viding better average water conditions in our boilers, this 
system has reduced chemical costs by more than 50%.” 


This story is typical of hundreds of water conditioning 
problems solved by Graver during the past 30 years. Re- 
member, Graver designs, builds,-and installs water con- 
ditioning equipment of all types to meet your individual 
needs. Let us tell you more about our complete service. 
Write to Graver Tank & Mfg. Co., Inc., 4809-8 Tod 
Avenue, East Chicago, Indiana. 
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“Every dime and dollar not 
vitally needed for absolute 
necessities should go into 
WAR BONDS andSTAMPS 
toadd to the striking power 
of our armed forces,” 
—President Roosevelt 














ee Me ee, a 


New Goal for 
Payroll Savings Plan! 


Along with increased war produc- 
tion goals go increased costs : & 3 
extra billions which must be raised, 
and raised fast, to win this war. 
‘That means we must raise our sights 
all along the line, with every firm 
offering every American with a 
regular income the chance to buy 
more War Bonds. YOUR help is 
asked in encouraging employees 
to put atleast 10 percent of their pay 
into War Bonds every payday, 
through the Payroll Savings Plan. 
For details of the Plan, approved 
by organized labor, write, wire, 
or phone Treasury Department, 
Section T, 709 12th St: N: W., 
Washington, D: C; 








|U.S.WAR SAVINGS BONDS 








This space contributed to America’s 
All-Out War Program by 
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culation), etc., of the aforesaid publica- 
tion for the date shown in the above 
caption, required by the Act of August 
24, 1912, as amended by the Act of 
March 3, 1933, embodied in section 537, 
Postal Laws and Regulations, printed on 
the reverse of this form, to wit: 

1. That the names and addresses of 
the publisher, editor, managing editor, 
and business managers are: 

Publisher, Technical Publishing Com- 
pany, Chicago, IIl. 

Editor, R. E. Turner, Chicago, Ill. 

Managing Editor, None. 

Business Manager, Kingsley L. Rice, 
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2. That the owner is: (If owned by 
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thereunder the names and addresses of 
stockholders owning or holding one per 
cent or more of total amount of stock. 
If not owned by a corporation, the 
names and addresses of the individual 
owners must be given. If owned by a 
firm, company, or other unincorporated 
concern, its name and address, as well 
as those of each individual member, 
must be given.) 

Technical Publishing Co., Chicago, IIl. 

Arthur L. Rice, Chicago, Il 

Kingsley L. Rice, Chicago, Ill. 

Ralph E. Turner, Chicago, Il. 

Andrew W. Kramer, Chicago, III. 

John O. Aarvold, Chicago, II. 

Otto Kaad, Chicago, III. 

Walter. Painter, Chicago, Ill. 

Richard H. Morris, Chicago, IIl. 

Edwin C. Prouty, Chicago, III. 

Madge W. Rice, Wilmette, Ill. 

3. That the known bondholders, 
mortgagees, and other security holders 
owning or holding 1-per cent or more 
of total amount of bonds, mortgages, 
or other securities are: (If there are 
none, so state.) 

None. 

4. That the two paragraphs next 
above, giving the names of the owners, 
stockholders, and security holders, if 
any, contain not only the list of stock- 
holders and security holders as they 
appear upon the books of the company 
but also, in cases where the stockholder 
or security holder appears upon the 
books of the company as trustee or in 
any other fiduciary relation, the name 
of the person or corporation for whom 
such trustee is acting, is given; also 
that the said two paragraphs contain 
statements embracing afhant’s full 
knowledge and belief as to the circum- 
stances and conditions under which 
stockholders and security holders who 
do not appear upon the books of the 
company as trustees, hold stock and se- 
curities in a capacity other than that 
of a bona fide owner; and this afhant 
has no reason to believe that any other 
person, association, or corporation has 
any interest direct or indirect in the said 
stock, bonds, or other securities than as 
so stated by him. 

5. That the average number of copies 
of each issue of this publication sold or 
distributed, through the mails or other- 
wise, to paid subscribers during the 
twelve months preceding the date shown 
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KINGSLEY L. RICE, 
Business Manager. 

Sworn to and subscribed before me 

this 22nd day of September, 1942. 
JOHN O. AARVOLD. 
(My commission expires March 20, 1944.) 











WILLIAMS-HAGER 


Flanged Silent Check Valve 














@ Non-Wear Conical Spring 
@ Renewable Disc and Seat 
@ Works In Any Position 
@ Noiseless In Operation 


@ Protection Against 
Water Hammer 


These improved side-guided check 
valves stay tight under every condition 
of service and pressure. Easily in- 
stalled between flanges and readily re- 
moved for inspection. Sizes up to 20 
in. and for pressures to 6,000 lb. They 
will handle all liquids, hot or cold— 
water, oil, gasoline, chemicals, ete. Get 
further details about this economical 
protection for pumps and service lines. 


Ask for Catalog No. 142 


THE WILLIAMS GAUGE CO. 
3000 Pennsylvania Ave., Pittsburgh, Pa. 




















Help Wanted 


Large industrial company operating 
own power plant in Waterbury, Con- 
necticut, is seeking night power plant 
supervisor. 


Must be United States citizen, prefer- 
ably between 35 and 40 years of age, 
with suitable experience in public util- 
ity, or large industrial plant, on turbo 
generators, steam and air units. Write 
Box 1410, POWER PLANT ENGI- 
NEERING, 53 W. Jackson Blvd., Chi- 
cago, III. 








Wanted—Turbine and switchboard op- 
erator for industrial plant located in the 
South. Must be experienced in opera- 
tion of General Electric extraction type 
turbines, switchboard and auxiliary 
equipment. In replying give full de- 
tails. Address Box No. 1412, c/o 
POWER PLANT ENGINEERING, 
53 W. Jackson Blvd., Chicago, IIl. 





Opportunities 
Offered 


Profitable small equipment side line 
now available for bituminous coal and 
stoker salesmen. Commission. Give de- 
tails of territory covered. Address Box 
1411, POWER PLANT ENGINEER- 
ING, 53 W. Jackson Blvd., Chicago, III. 
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New valves and parts 

will be increasingly hard 

for even war-industry 

plants to get. Keep all your “working” valves in 
good condition and salvage as many of your old 
ones as possible. 


With Dexter Valve Reseating Equipment any 
mechanic can not only reseat any make of valve or 
union without taking it off the line but can also 
quickly re-condition a large share of your old 
valves and unions. All seats and gates and discs 
will become pressure tight again. 


Dexter Valve Reseating Equipment has been 


standard in plants all over the country for more 
than 50 years... and today it is absolutely vital 
for the preservation of valves and conservation 
of power. It will pay you well to send for com- 
plete information—now. 


DEXTER 


Valve Reseating Equipment 





THE LEAVITT MACHINE CoO., 411 EAST RIVER ST., ORANGE, MASS, 
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Are You Equipped to Hold 
Your Job?—to Get a New One? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough- 
going and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men fit 
themselves to do a little more than their job calls for. They fit them? 
selves to do a little more than the other fellow. They make a steady 
effort to equip themselves with the best kind of job insurance there 
is—KNOW LEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if you spend a few 
minutes a day, regularly, studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
10 Day Examination Offer. Then send the attached coupon to us 
today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power ' 
Plant Practice is the i 
the power 
plant field. It is accurate 
— it is thorough—it iscom- 
plete. It is the result of 
years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field—nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative— 
so practical in text and 








illustrations as these. The 


n who puts this set of 
ne into Bis library can do so knowing that he has the utmost in power 


lant books—a set that will give him, in language he can understand, 
all the information he needs in order to get ahead in his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They 


are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It is a Power Plant Library FOR 
POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
Here you have all the information necessary to make you indispensable 
on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you de- 
cide to keep the books after examining them, just send $2.00 and then 
$2.00 a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB. 


McGRAW-HILL 
ON-APPROVAL COUPON 
zt] 


McGRAW-HILL BOOK CO., INC., 330 West 42nd Street, New York 
Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. 
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FOR THE ENGINEER'S | 
LIBRARY 





Coupon for obtaining free literature listed here may be 
found on page 166, under the heading Helpful Bulletins. 





Instruments and Controls 


Speed Indicator—Bulletin 715 illustrates and describes 

model DS chronometric Tachometer or Speed Indi- 
cator for measuring r.p.m. and f.p.m. Catalog 2302 covers 
speeds ranging from 0-2000 r.p.m. and Catalog 2301 covers 
a ranging from 0-20,000 r.p.m. Herman H. Sticht Co., 
nc. 

Electric Draft Gage—The Barolectric, an electric indi- 

cating and actuating draft gage, is described in 4-p. 
Form BED-413. Included are construction features and 
sizes. Data on barometric dry controls for oil and stoker 
firing is included with information on various other manual 
and automatic draft gages. Combustion Equipment Division, 
The Hotstream Heater Co. 


Draft Gages—Draft and air pressure gages are illus- 
trated and described in Form 5-BED-411. Applicable 
to oil, stoker and hand firing operation, the gage operates 
with a dry diaphragm and without springs or electric bells. 
Also included is information on the Fyrite COs indicator. 
Combustion Equipment Division, The Hotstream Heater Co. 


Flue Gas Gage—Form 5-TG-4110 describes the Hot- 

stream Thermogage, an electric thermo-couple flue gas 
temperature indicator. Included are advantages, operation 
a construction features and price. The Hotstream Heater 

0. 

Combustion Control Equipment—4-p. Form HCC-4112 

describes various combustion and modulating controls 
and damper regulators. Application, constriction and opera- 
tion details are included. Combustion Equipment Division, 
The Hotstream Heater Co. 


Electrical Equipment 


Discharge Counter—Discharge counter for use with 
lightning arresters is described in 4-p. Bulletin 
GEA-3864. Operation principle, design, construction and 
installations are included together with illustrations. General 
Electric Co. 
Motors—Bulletin B6052-C, designed to give all the 
facts necessary for choosing correct motors quickly for 
wartime applications, includes simplified charts for deter- 
mining at a glance all electrical and mechanical characteris- 
tics of the motor types designed for desired applications. 
In addition, construction features of various Lo-Maintenance 
motors are completely described and numerous typical 
applications are illustrated. Allis-Chalmers Mfg. Co. 
Bus Protection—Linear coupler bus protection which 
meets three major power system requirements is de- 
scribed in 28-p. Booklet B-3137. Information on the bus 
protection which minimizes major station damage, localizes 
power outages due to bus failures, protects the benefits of 
system interconnection, is detailed. Westinghouse Elec. & 
Mfg. Co. : 
Electronic Tubes—A quick-selection and comprehen- 
sive chart of electronic tubes for industry, with tech- 
nical data on applications and tubes, has been recently 
released. General Electric Radio, Television and Electronics 
Dept., General Electric Co. 
10 Switchgear—Metal-enclosed switchgear for heavy-duty 
d.c. service up to 250 v., 8000 amp. is described in 12-p. 
Bulletin GEA-3850. The switchgear which has all-round 
accessibility at the front and rear also is said to have dis- 
connecting switches that are made to withstand short cir- 
cuits of more than 150,000 amp. General Electric Co. 
11 Portable Watthour Meter—An 8-p. Catalog GEA-3614 
describes the new light weight 1B-10 portable 
watthour meter standard which has high and low current 
capacity. Well illustrated, the catalog lists performance 
curves, characteristics,.construction and adjustment of the 
meter. General Electric Co. 
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SAAR emia OR ned COE 


KINNER Unaflow Steam Engines are serving on two 

fronts in this war. On the important “industrial front,” 
many SKINNER “UNIVERSAL UNAFLOW’’ STEAM ENGINES, hor- 
izontal and multi-cylinder vertical types, are driving gener- 
ators that furnish electricity for light and power to some of 
the nation’s best known plants engaged in manufacturing 
vital wartime materials. Others are driving pumps, blowers, 
and compressors for refrigeration equipment. 


On the “‘marine front,’’ SKINNER Marine UNAFLOW STEAM 
ENGINES are propelling not only industrial ships, ranging in 
size and type from the small, powerful tug to the world’s 
largest automobile, freight car and passenger ferryboat, but 
also ships of various types of the Army and Navy. 


Our production facilities are being devoted entirely to 
building Skinner Engines for the war program. 


SKINNER ENGINE COMPANY “.":.° ERIE, PA. 




















SKINNER Marine 
Unaflow 
Steam Engine 
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SKINNER UNAFLOW STEAM ENGINES 
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FAIRBANKS PRESENTS 


« Yew (atalog 





Our Catalog No. 42, illustrating and de- 
scribing Bronze and Iron Valves and Dart 
Unions, is just off the press and ready for 
distribution. 


In preparing this catalog we have endeav- 
ored to supply valve users with a clear, concise 
and easy-to-read reference book. The descrip- 
tions and illustrations are complete. Enlarged 
sectional views show all construction details. 
Valves for special services are grouped in 
separate sections. Also included are list prices 
and illustrations of valve parts, as well as many 
tables of useful information relating to valves 
and piping. 


The service and construction details, group- 
ing, indexing, etc., have been arranged so as 
to be of the utmost convenience to users. 


To get your copy of this new FAIRBANKS 
CATALOG No. 42 without cost or obligation, 


write or simply mail the coupon. 


: THE FAIRBANKS COMPANY 7 
5 299 Lafayette St., New York, N. Y. 


: Without obligaton you may send a copy of your catalog 
r] No. 42. 
E 
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t 
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Fairbanks 
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Panelboards—Bulletin No. 67 illustrates and describes 
circuit breaker panelboards. Included are tables of 
sizes of the various types and price lists. The bulletin is well 
o_o with photographs and drawings. Frank Adam 
ec. Co. 


1 Oil Circuit Breakers—Catalog 3350 illustrates and de- 

scribes classes 150-TCR-3 and 250-TCR-3 15,000 v. oil 
circuit breakers for indoor service. Various sizes of breakers 
with their interrupting ratings, closing and tripping cur- 
rents, amount of oil required and approximate shipping 
weights, control diagrams, methods of tripping, and dimen- 
sional data are included. Roller-Smith Co, 


Belting 


14 V-Belts—Simplifying the problem of selecting correct 

V-belt drives for wartime applications is the theme of 
Texrope V-Belt Drive Bulletin B6051-C. Given are simpli- 
fied charts and tables for quick selection of these vitally 
important power transmission units. This bulletin also serves 
as a key to the number of belts, belt section, belt length, the 
motor sheave and driven shaft sheave diameters for deter- 
mining proper V-belt drives. Stock sizes, dimensions and 
construction details are also included for all Texrope Drives. 
Allis-Chalmers Mfg. Co. 


5 Conveyor Belt Repair—aAn illustrated step-by-step pro- 
cedure for making repairs on conveyor belts by the use 

of portable electric vulcanizers is the feature of a new book- 
let, entitled, Rubber Conservation for Users of Industrial 
Rubber Belting. The general theme of the booklet deals 
with the saving of rubber in the plant and gives interesting 
examples on rubber conservation. The B. F. Goodrich Co. 


16 Conveyor Belting Conservation—An 11 by 14 in. 

placard which may be hung up conveniently in a con- 
spicuous place deals specifically with the proper care of 
rubber conveyor belting. Listed are do’s and don’ts and 
information on servicing various types of belting. Robins 
Conveying Belt Co. 


Pumps and Valves 


1 Centrifugal Pumps—Facts on a complete line of cen- 

trifugal pumps are given in 8-p. Bulletin B6059-H. 
Included in the bulletin are pump types for every purpose— 
single and double suction, single and multi-stage, mixed and 
axial flow, combined Allis-Chalmers units and special pumps 
to solve special problems, and also the recommended applica- 
tions for the Electrifugal one-package pump unit. Allis- 
Chalmers Mfg. Co. 


1€ Concrete Pump—24-p. Bulletin 404 describes the Rex 

Pumpcrete, a pump that pumps concrete by pipeline 
for construction jobs, thus eliminating the “lift and carry” 
method. Included in the bulletin are sections that deal with 
size and type of work to be done, pipeline handling and facts, 
questions and answers involved in the use of the Pumpcrete, 
and dimensions and specifications for various size machines. 
Chain Belt Co. 


Valve Repair—6-p. “how to do it” Bulletin No. 5 

gives timely hints on repairing and servicing gate and 
globe valves. Information on regrinding and renewing discs 
and seats with illustrations is included. Crane Co. 


Welding Equipment 


20 Control for Welding—A 38-p. illustrated booklet, 

B-3102, gives a simplified explanation of electronic con. 
trol for resistance welding, points out the different kinds of 
resistance welding that can be done, the function of the 
various controls and the degree of accuracy made possible 
by electronic control. Also included are application data on 
the choice and application of a.c. single-phase resistance 
welding control; an 8-p. bulletin on fundamental electronic 
circuits; and a discussion of the cathode ray oscilloscope and 
its application to welding timers. Westinghouse Elec. & 
Mfg. Co. 


21 Welding Electrodes—A 6-p. bulletin, a supplement to 

the Ampco-Trode Weldrod Bulletin, describes in detail 
Ampco-Trode 10, an all-purpose coated bronze electrode. 
Contained are physical properties, chemical composition and 
procedures for various types of welding using the new elec- 
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TROY-ENGBERG 
STEAM ENGINE 


Co the proper set of conditions and particularly a situation 
where the exhaust can be largely used for heating or process- 
ing . . . given these, the modern Troy-Engberg Steam Engine can 
show its heels to all other drives in low overall cost at the drive 
shaft. This, in turn, means that the savings will quickly pay for 
the cost of the engine. 


As for the dependability of the Troy-Engberg Steam Engine, this 
has never been questioned. Ask oil refinery operators who use so 
many of them. Its flexibility makes it ideal for driving equipment 
handling fluctuating loads, such as stokers. Its high starting torque 
and ability to carry overloads for long periods have also been found 
quite useful. 


Yes, the Troy-Engberg Steam Engine has much to offe:. Condi- 
tions favoring its use exist in many plants. Why not investigate 
the steam engine for some of your present drives which are wear- 
ing out or a:e beginning to require too much maintenance? 


TROY ENGINE & MACHINE CO. 


Established 1870 
847 Railroad’ Ave., TROY, PA. 
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SPEEDILY REPAIRED 
with SMOOTH-ON 


Replacing a burst valve body under wartime 
conditions may mean a lengthy delay with 
loss of valuable production time. However, 
SMOOTH-ON:No. 1 permits a quick, effective, 
and lasting repair, without taking the valve off 
the line. 


SMOOTH-ON will also successfully repair 
cracks in cast shells of pumps, heat exchangers, 
engines, compressors or any other apparatus. 
SMOOTH-ON is equally effective for stopping 
leaks at joints, seams, rivets and on pipe lines. 
This many-purpose iron repair cement, proved 
helpful in emergency repairs and routine main- 
tenance jobs for 47 years, is today more of a 
plant necessity than ever before. 

Get Smooth-On No. 1 in 7-0z., 1-Ib. or 5-Ib. can, or in 25-Ib. or 100-Ib, 


keg from your dealer, or if necessary from us. For your protection, 
insist on SMOOTH-ON, used by engineers and repair sen sines 1895. 


40-PAGE HANDBOOK .. F he E 


Describes hundreds of practical repairs that save time, 
effort, and money. An invaluable aid in keeping ma- 


chinery in operation and avoiding loss of production time. . 


Just fill in and return the coupon for your FREE copy. 








SMOOTH-ON MFG. CO., Dept. 31. 
570 Communipaw Ave., Jersey City, N. J. 


Please send SMOOTH-ON HANDBOOK. 


SMOOTH-ON 





Name 





Address 





Motor Car and Boat 











Doit with SMOOTH-ON 
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trode. Also the application for metallic arc welding of cast 
manganese bronze, Muntz metal, and brass, and also dia- 
grams which show methods of welding, deep groove 
preparation, building up metal on vertical surfaces, weaving 
sequence, and method of depositing beads. Ampco Metal, 
Inc. 


Miscellaneous 


2 Diesel-Electric Locomotives — A new 65-t. Diesel- 

electric locomotive for industrial switching is described 
in a handsomely colored 16-p. catalog GEA-3598. Construc- 
tion features are illustrated together with advantages and 
savings rendered various industries by this new locomotive. 
General Electric Co. 


23 Production Indicator—Produc-Trol, a board which 

portrays a visual picture of every item handled by any 
concern, such as men, money, materials and machines, is 
described in a 4-p. bulletin. From 1 to 50,000 items can be 
listed with its history and production status. The board is 
so constructed so that any information concerning any of the 
items may be had at a glance. Wassell Organization. 


2 Balancing Machines—A new catalog contains complete 
descriptions of many Bear Dy-Namic Balancing Ma- 
chines for balancing armatures, fans, wheels, gears, etc., also 
concise data on Dy-Namic Balancing and its importance in 
eliminating noise and premature wear due to excessive 
vibrations resulting from couple action. Bear Mfg. Co. 


25 Plastic Rubber—Job Sheet No. 1 describes Malacca 

Plastic Rubber, a pure gum rubber compound for abra- 
sion resistance, which is used extensively for repair and 
maintenance of various types of rubber belting. Robins Con- 
veying Belt Co. 


26 Hoists—Modern Materials Handling Magic is the title 

of a 16-p. booklet which gives factual information con- 
cerning Reading unit constructed electric and chain hoists. 
The booklet also provides helpful ideas for use in solving 
materials handling problems. Reading Chain & Block Corp. 


27 Heat Exchangers—Heat Transfer through Metallic 

Walls is the title of a 16-p. booklet of technical data 
and formulae for use in connection with all types of heat 
exchanger design. Heat transfer data covers copper, red 
brass, aluminum, mild steel, admiralty metal, lead, nickel, 
stainless steel, cupro nickel and inconel. Various types of 
industrial heat exchangers are illustrated and included is an 
excellent treatise on heat transfer as influenced by metal 
conductivity, scale, film coefficients and temperatures, The 
International Nickel Co., Inc. 


28 Unit Heaters—The first edition of the Standard Code 

for Testing Hot Water Unit Heaters contains defini- 
tions, ratings, testing equipment and procedure, computation 
of results and recommendations for code equipment and its 
use. Engineering Committee, Industrial Unit Heater Assn. 


Processing Machinery — Basic machinery for the 

processing industry is described in Bulletin B6177A. 
Designed especially to aid the processor in filling his current 
wartime requirements, the bulletin contains illustrations, dia- 
grams of operating principles, and lists features, sizes and 
capacities of units which are widely applied in this field. 
The application of crushing, grinding and milling type reduc- 
tion, mechanical separation, washing, disintegrating and 
material handling, and pyro-processing equipment is also 
included. Allis-Chalmers Mfg. Co. 


30 Fire Protection—A 11% by 17% in. illustrated poster, 

G-360, stresses the all-out importance of preventing 
fires by keeping the plant clean. American Mutual Liability 
Insurance Co. 


31 Self-Locking Nuts—A wall chart, 21 by 27 in., explain- 

ing the uses of various types of self-locking nuts, is 
being distributed to engineering departments, drafting 
rooms, maintenance shops, and schools. The center of the 
chart describes the basic principle in obtaining self-locking 
action in all Elastic stop nuts, regardless of type. Included 
are illustrations of advantages of the nuts, and also a pres- 
entation of cross-section drawings showing the method of 
application of the nine types most generally used, with corre- 
sponding illustrations of these types. Elastic Stop Nut Corp. 


32 Operating Practices—101 Suggested Good Operating 
__, Practices is the title of a 12-p. catalog which gives 
intimate ‘details for properly handling packings, insulations, 
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S THE SUPREME 

















‘test engineering ability, knowledge, vision 
ght. It makes attendance at this year’s 


POWER SHOW 


even more vitally important than ever before. It be- 
comes now, not only a privilege, but the duty of every 
®, engineer to attend this exposition, this year stripped 
sof its peacetime frills and streamlined for war. 
Engineers and executives with power interests will 
_save valuable time in solving their power problems 
S by studying the exhibits and observing the demon- 
istrations at this all-important Power Show. Come to 
compare and learn about the latest and best methods, 
materials and instruments used for power genera- 
' tion, transmission and use. Come prepared to discuss 
your power problems with engineering specialists in 
attendance at exhibits to help you. 
| Whether your plant is directly or indirectly con- 
nected with our war effort, come to the Power Show 
; and see for yourself engineering’s newest short cuts 
Grand’Central Palace tothe generationand use of power for warand victory. 





See how...hear how...learn how... at the 


SthNATIONAL POWER SHOW 


NATIONAL EXPOSITION OF POWER AND MECHANICAL GINEERING 
NOV. 30-DEC. 4, 1942 - MADISON SQUARE GARDEN, N.Y. 


Manoged by Intcrnational Exposition Co. 
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DSCO 


HEATERS 
SAIL THE 


INSTANTANEOUS 


STORAGE OR 
HEATERS ....ECONOMIZERS 


Ruilt Just Right por your Job 





@ America must deliver the goods—and hot water and 
steam are important requisites to the smooth running of 
big merchant ships. Here, as in America’s large manu- 
facturing plants, institutions, schools, colleges and public 
buildings, you will find ADSCO Heaters on the job in 


large numbers, 


Whatever your particular water heating problem, ask 
ADSCO what type, size, capacity, pressure and construc- 


tion will best meet your needs. 


Avail yourself of ADSCO’S long years of experience 


_ building practically every size and type of heater—hori- 
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zontal or vertical—storage or instantaneous—as well as 
heat economizers and special units to heat or cool oil, 


water or other liquids. 


Get a heater that’s built to meet your exact operating 
conditions. Submit the details—or write for illustrated 


Bulletins. 


AMERICAN DISTRICT Steam ComMPan> 


Moking "UP-TO-DATE Steam Line & 


, sent 
quip ren 











roofing, friction materials and refractory cements. Included 
in this data are precautions and advantages involved in 
applying these materials to their operation. Johns-Manville. 


33 Colloidal Graphite—A 4-p. informative bulletin, No. 
421-YY, describes the use of “dag” colloidal graphite 
as a lubricant for running-in internal combustion engines, 
compressors and other mechanical equipment. Acheson 
Colloids Corp. 


Rust Preventing Paints—A 20-p. catalog on rust pre- 

ventive paints contains directions for the proper appli- 
cation of-rust preventive coatings. Included are descriptions 
of special coatings, explanations of where and how these 
materials may be used for maximum protection and illustra- 
tions of the products available. Rust-Oleum Paint Corp. 


35 Flooring—A 4-p. folder entitled Tough Floors with 
Ruggedwear illustrates how to cover rough concrete 
or wood floors, platforms, aisleways, ramps and steps; also 
how to make featheredge patches without chipping out old 
concrete or ripping up splintery wood. Flexrock Co. 


Special Request. Bulletins 


Metal Parts Washers—The various types of Detrex 
Washers for use with alkali cleaning compounds, petroleum 
spirits and emulsion cleaners together with the many 
features of design and construction incorporated in these 
machines are illustrated and described in a new 24-p. booklet. 
Special adaptions of this machinery for defense armament 
production, particularly in the aircraft industry are included. 
Four pages of the book are devoted to blue print type of 
assembly drawings covering in some detail the construc- 
tion of washers using both belt and monorail conveyors. 
Requests should be made on company letterhead to Detroit 
Rex Products Co., 13005 Hillview Ave., Detroit, Mich. 


Technical Calendar—A 1943 calendar, 1534 by 24% in., 
has been designed especially for draftsmen and engineers. 
It is made up into 52 weekly sheets; the numerals are large 
and easily seen from a distance. Included is technical _data 
and charts on wire and sheet metal gages, screen threads, 
etc. Requests for this calendar must be made on your com- 
pany letterhead and addressed to Frederick Post Co., Box 
803, Chicago, Il. 








Use the Coupon to Get 
HELPFUL BULLETINS 


Bring your engineering equipment library up to 
date. Write in squares below with pencil the bul- 
letin or catalog numbers you desire. Then detach 
and mail this coupon promptly. 
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Ric-wiL Underground Piping Systems cut 
installation time to the bone! In Ric-wiL’s large 
modern plant at Barberton, Ohio, are unique 
facilities for the streamlined production of unit 
piping systems for underground or outside 
overhead steam, hot water or oil lines. These 
units (in approximately 20 foot lengths) are 
totally factory pre-fabricated and delivered to 
the job ready for quick and economical in- 
Stallation. Note in cut above how every con- 
struction detail is engineered and built-in. 
Also, all necessary accessories—expansion loops 
conduit fittings, anchors, watertight glands, 
etc.—are factory pre-built to your specifica- 
tions and shipped ready to install, saving not 
only field labor and expense, but valuable time, 
which is not lost in waiting for missing parts. 


Ric-wiL controlled production—from drafting 
board to laboratory testing—assures uniformity, 
permanence, strength, high thermal efficiency. 
For wartime demands on underground piping 
systems—get in touch with your nearest Ric-wiL 
representative (name on request). Send for 
Bulletin 4208. 


Engineers on Defense Projects ONLY! Write on 
your letterhead for Engineering Manual 420A. 


CONDUIT SYSTEMS 


Ric-wikL THE RIC-WIL CO., cLEVELAND,0. 


Agents a“ Principal Cikies 
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Ric-wiL INSULATED PIPE 
UNITS-PRE-FABRICATED 





PiP@weeech PETE SAYS: 






3 OUNCES OF 
ANUM-METL CAN SAVE 
30,000 POUNDS OF 
STEAM A MONTH! 













STEAM LEAKS COST MONEY! 


Lbs. steam | Cost per 
wasted per | mo. at 50c 
100 Ib. press | per M lbs. 


203,000 | $101.50 














Diam. 
of 
leak 


yy” 


1/16” 
1/32” 






















25.25 
6.38 
1.58 
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TEST IN YOUR OWN PLANT! 











“‘Regular’’open Bucket 
Trap — recommended 
for any condensate 
drainage job as “‘the 
most economical and 
dependable trap 
built.’”’ 







Don’t miss this opportunity to 
test, in yourown plant, produc- 
tion and steam savings made 
possible by Strong’s amazing 
ANUM-METL valves and seats! 

By actual test, they keep Strong open and inverted 
bucket traps leakproof 8 times longer than the long- 
lived metal they replaced. They are guaranteed 
leakproof for one year. 

Try the correct Strong traps for 3 months. Then 
agree they are your best buy regardless of price, or 
return them and get your money back, plus freight! 

HOW DO YOU SIZE TRAPS? Practical, easy 
way described in Catalog 63-PE4. Send for it today. 














The Strong, Carlisle & Hammond Company 
1392 West Third Street, Cleveland, Ohio 


STRONG 


Ne ae 






Power Plant 
Construction News 


Ala., Birmingham—Johnston & Jennings Co., Inc., 877 
Addison Rd., Cleveland, O., manufacturer of stokers, vapor 
equipment, molding machines, etc., plans installation of elec- 
tric power equipment in new detinning plant in vicinity 
of Birmingham, for Government production. A power 
substation will be built. Entire project will cost about 
$1,000,000, with financing provided by Defense Plant Corp., 
Washington, D. C. Work will proceed at early date. H. K. 
Ferguson Co., Hanna Bldg., Cleveland, O., engineer and 
contractor, will design buildings and supervise erection. 

Colo., Colorado Springs—War Department, Washington, 
D. C., has approved plans for immediate construction of new 
air force base in vicinity of Colorado Springs, comprising 
large group of buildings. A boiler plant is planned for 
central-heating service, and power substation with distribu- 
tion system for light and power supply. Entire project will 
cost over $3,000,000, and will be supervised by U. S. District 
Engineer Office, Omaha, Neb. 

Conn., East Hartford—Pratt & Whitney Division, United 
Aircraft Corp., East Hartford, manufacturer of aircraft en- 
gines and parts, plans installation of electric power equip- 
ment in new 2-story addition. Cost reported over $300,000. 
Albert Kahn Associated Architects & Engineers, Inc., New 
Center Building, Detroit, Mich., is architect and engineer. 
Work will be placed under way at once. 

La., Baton Rouge—Firestone Tire & Rubber Co., Akron, 
O., plans power plants at new synthetic rubber mills in 
vicinity of Baton Rouge and Lake Charles, respectively. 
Plans will comprise several large 1 and multi-story proces- 
sing and production buildings, and auxiliary structures for 
miscellaneous service. Electric power equipment will be in- 
stalled. Entire project is reported to cost over $3,500,000. It 





is understood that financing will be provided by Defense 


Plant Corp., Washington, D.C. H. K. Ferguson Co., Hanna 
Building, Cleveland, O., engineer and contractor, will design 
plants and supervise erection. 


Minn., Osseo—Farm Valley Foods, Inc., care of H. G. 
Hornibrook, head of Apex Oil Products Co., 100 Seven- 
teenth Ave. North, Minneapolis, recently organized by Mr. 
Hornibrook and associates, plans installation of electric 
power equipment in new l-story and basement dehydrating 
plant, 60 by 275 ft., at Osseo, near Minneapolis, for handling 
potatoes and other vegetables. A boiler house will be built. 
Entire project is estimated to cost over $100,000. Adolph 
Meyer, Baker Building, Minneapolis, is consulting engineer. 


N. J., Port Reading—Reading Co., Reading Terminal 
Bldg., Philadelphia, ra: (Philadelphia & Reading Rail- 
way), has approved plans for new boiler house at car and 
locomotive shops, Port Reading. Cost reported close to 
$50,000, with boilers and other equipment. 

N. J., Ringwood—Alan Wood Steel Co., Conshohocken, 
Pa., producer of pig iron, and other iron and steel products, 
affiliated with Koppers Co., Koppers Bldg., Pittsburgh, Pa., 
plans installation of electric power equipment in connection 
with expansion and improvements in iron ore mining plant, 
vicinity of Ringwood. Work will include a number of new 
buildings, with installation of mining machinery and equip- 
ment. Entire project reported to cost over $1,000,000. 


New York—War Department, Washington, D. C., has 
authorized new military cantonment in Rockland County 
(exact location withheld), consisting of a large number of 
buildings, with shops, warehouses, etc. Electric power 
equipment will be installed. A boiler house is planned for 
eentral-heating service, with power substation and distribu- 
tion system for light and power supply. Entire project will 
cost over $5,000,000, and will be supervised by U. S. District 
Engineer Office, 120 Wall St., New York, N. Y. Tuttle, 
Seelye, Place & Raymond, 101 Park Ave., New York, are 
architects and engineers. 

North Carolina—War Department, Washington, D. C., 
has authorized new military cantonment in Richmond 
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County (exact location withheld), consisting of a large group 
of buildings, with shops, warehouses and other industrial 
structures. Electric power equipment will be installed. A 
boiler house and power substation are planned. Complete 
project will cost over $5,000,000, and will be carried out 
under supervision of U. S. District Engineer Office, Wil- 
mington, N. C. Proposed to begin work soon. 

Ohio, Bowling Green—Daybrook Hydraulic Corp., Leh- 
man Ave., manufacturer of hydraulic apparatus, plans instal- 
lation of electric power equipment in new 1-story L-shaped 
addition, 60 by 225 ft., and 75 by 80 ft. Cost reported close 
to $100,000, with machinery. S, P. Stewart & Son, 135 W. 
Wooster St., Bowling Green, are architects. 

Ohio, Toledo—Sun Oil Co., Woodville St. and city limits, 
plans installation of electric power equipment in new plant 
at local oil refinery for production of butadiene, a basic in- 
gredient of synthetic rubber, for Government. It will com- 
prise several large processing and production units, with 
cost reported in excess of $3,000,000. Financing will be pro- 
vided by Defense Plant Corp., Washington, D. C. Main 
offices are at 1608 Walnut St., Philadelphia, Pa. 

Ore., Arlington—Grain Products, Inc., Arlington, re- 
cently organized, care of Edward M. Hulden, president, 
Port Commission, plans installation of electric power 
equipment in proposed new industrial alcohol plant on local 
site on Columbia River. It will comprise several 1 and multi- 
story units, reported to cost over $250,000. 


Pa., Phoenixville—War Department, Washington, D. C., 
has authorized additions to Valley Forge General Hospital, 
Phoenixville, including installation of complete steam-heat- 
ing system and electric service facilities. Proposed to increase 
capacity of boiler house, with installation of additional 
equipment. Project will be carried out under direction of 
U. S. District Engineer Office, Philadelphia, Pa. 

Tenn., Memphis—Q. O. Chemical Co., Inc., recently or- 
ganized subsidiary of Quaker Oats Co., 141 W. Jackson 
Blvd., Chicago, Ill, plans installation of electric -power 
equipment in new multi-unit plant in vicinity of Memphis, 
for production of furfural, a basic ingredient of synthetic 
rubber, for Government. A power substation is planned. 
Entire project is reported to cost over $2,500,000, with financ- 
ing by Defense Plant Corp., Washington, D. C. Work will 
begin soon. Vern E, Alden, 120 S. La Salle St., Chicago, is 
consulting engineer. 


Texas, Abilene—War Department, Washington, D. C., 
has authorized a new air force base in vicinity of Abilene, 
consisting of a series of buildings for hangars, shops, ware- 
houses and miscellaneous industrial structures. Electric 
power equipment will be installed. A power substation is 
planned, with distribution system for electric light and power 
service, Entire project will cost over $3,000,000, and will, be 
carried out under supervision of U. S. District Engineer 
Office, San Antonio, Tex. Proposed to begin work soon. 


Utah, Brigham City—War Department, Washington, 
D. C., plans expansion in boiler plant at Bushnell General 
Hospital, Brigham City, for central-heating service for new 
additions. Entire project will cost about $1,500,000, and will 
be supervised by U. S. District Engineer Office, Salt Lake 
City, Utah, 

Wash., Vancouver—Bonneville Power Administration, 
Portland, Ore., Paul J. Raver, administrator, plans expan- 
sion in Ross power substation near Vancouver, to include 
installation of additional transformers, condensers, switch- 
gear and other equipment. Also, extensions in 115,000-v. 
transmission line for increase in power supply to station. 
Entire project will cost about $1,300,000. oem 

W. Va., Clarksburg—Hope Natural Gas Co., 445 W. 
Main St., L. L. Tonkin, president, plans series of compressor 
stations for booster service in connection with proposed new 
welded steel pipe line from natural gas fields in Louisiana 
and Texas to connection with company system in Kentucky 
and West Virginia, totaling close to 1000 mi. New line will 
have rated capacity of 285,000,000 cu. ft. of natural gas daily 
and is reported to cost over $40,000,000. 

Wis., Union Center—Wisconsin Co-operative Creamery 
Assn., affiliated with Baraboo Valley Creamery Assn., Garry 
Carter, Elroy, Wis., president, plans boiler house at new 
milk dehydrating plant at Union Center. It will comprise 
a main 1 and 2-story structure, 68 by 213 ft. with wing 
extension, 18 by 70 ft. Electric power equipment will be in- 
stalled. Work will begin soon. Cost estimated over $150.000. 
Klinger & Hubbard, 218 S. Barstow St., Eau Claire, Wis., 
are architects. 


CHICAGO, NOVEMBER, 1942 









28 PG. FACT- 
CRAMMED MANUAL OF 
BRONZE AND FORGED STEEL 
GLOBE AND CHECK VALVES! 


Answers engineering questions. Packed with practical 
help. Pictures valves accurately. Shows sectional views. 
Gives dimension tables, specifications, in fact all the help 
you need to get the right valves for your hydraulic service. 

Many new valves, widen the scope of Watson-Stillman 
products, give this book UNUSUAL TIMELINESS. Re- 
member, too, that this just-completed line of valves, 
engineered by Watson-Stillman, backed by 94 years of 
W-S experience, is now available through mill supply 
distributors along with W-S Fittings, Hydraulic Hand 
Pumps and Jacks. 


TO GET IT, 


WATSON-STILLMAN 
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AIR CLEANERS 
Burgess Battery Co. 
AIR COMPRESSORS 
De Laval Steam Turbine Co. 
Fuller Company 
Ingersoll-Rand Co. 
Worthington Pump & Machy. 
Corp. 
AIR EJECTORS 
Ingersoll-Rand Co. 
AIR PREHEATERS 
Air Preheater Corp. 
Babcock & Wilcox _ The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
AIR WASHERS 
American Blower Corp. 
ANTI-CORROSIVE COATINGS 
Dampney Co. of Amer. 
Haering & Co., Inc., D. W. 
ANTI-FRICTION METAL 
Magnolia Metal Co. 
ARCHES, BOILER & COM- 
BUSTION 
Carborundum Co., The 
BAFFLES, BOILER 
Engineer Co., The 
BEARING METAL 
Magnolia Metal Co. 
BELTS, V TYPE 
Gilmer Co., L. H. 
BELTING, RUBBER 
Gilmer & Co., L, H. 
BELTING, SILENT CHAIN 
Morse Chain Co. 
BLOWERS, FAN AND 
FURNACE 
American Coal Burner Co. 
De Laval Steam Turbine Co. 
capeeee hens Co. 
Wing Mfg. Co., L. J. 
BLOWERS, TURBINE 
Elliott Company 
Terry Steam Turbine Co:., The 
Wing Mfg. Co., L. J. 
BOILER BLOW-DOWN 
SYSTEMS 
Cochrane Corporation 
Elgin Softener Corp. 





Henszey Company 
Infilco Incorporated 
National Aluminate Corp. 


BOILER COMPOUNDS 
Bird-Archer me _— 
Buromin Co., 
Dearborn Cikernieal Company 
Dowell Incorporated 
Electric Chemical Co. 
Haering & Co., Inc., D. W. 
Water Treatment Co. of America 


BOILER FEED WATER 
PURIFYING APPARATUS 
Cochrane Corp. 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
Infilco Incorpo-ated 
Permutit Co., The 


BOILER SETTINGS 
Carborundum Co., The 
Engineer Co., The 


BOILER & TURBINE 
COATINGS 
Dampney Co. of Amer. 


BOILER TUBES 
Babcock & Wilcox Tube Co. 
Steel & Tubes Division of 
Republic Steel Corp. 


ue WATER TREAT- 


ge od W. H. & L. D. 
Bird-Archer Co., The 
Buromin Company, The 
Cochrane Corp. 

Dearborn Chemical Company 
Dowell Incorporated 
Electric Chemical Co. 


Elgin gorge A co. 
Graver Tank ang Co., Inc. 
Hall $A. nc. 

Haering & Co., Inc., D. W. 
Infilco S acorporated 

National Aluminate Corp. 
Permutit Co., The 

% Proportioneers %, Inc. 
Water Treatment Co. of America 


BOILERS, POWER AND 
HEATING 
Babcock & Wilcox Company, The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Keeler Co., E. 
Murrey Iron Works Co. 
Sprin field Boiler Company 
achine Co., Inc., Henry 
Wickes Boiler Co., Th e 


BREAKERS COAL 
American Pulverizer Co. 
Pennsylvania Crusher Co. 

BRONZE BAR METAL 
Magnolia Metal Co. 

BUCKET ELEVATORS 
Bartlett & Snow Co., The C. O. 


BURNERS, COAL, PULVER- 
IZED 


Peabody Eng’r’g Corp. 


BURNERS, COMBINATION, 
OIL & GAS, OIL & COAL, 
GAS & COAL 

Peabody Eng’r’g Corp. 


BURNERS, GAS 
Engineer Co., The 
Peabody Eng’r’g Corp. 





BURNERS, OIL 

Engineer Co., The 

Peabody Eng’r’g Corp. 
BURNERS, WIDE RANGE OIL 

Peabody Eng’r’g Corp. 
CABLEWAYS 

Sauerman Bros., Inc. 
CEMENT, IRON 

Smooth-On Mfg. Company 
CEMENT, REFRACTORY, 
ACID PROOF, FURNACE 
AND HIGH TEMPERATURE 

Atlas Lumnite Cement Co., The 

Babcock & Wilcox Company, The 

Carborundum Co., Inc. 

Ehret Magnesia Mfg. Co. 

Kellogg Co., The M. W. 

Wahl Refractory Products Co. 
CHAINS, DRIVE 

Morse Chain Co. 
CHAIN WHEELS 

Babbitt Steam Specialty Co. 
CHEMICALS, WATER 
TREATING 

Betz, W. H. & L. D. 

Bird-Archer Co., The 

Buromin Company, The 

Dearborn Chemical Company 

Dowell Incorporated 

Electric Chemical Co. 

Elgin Softener — 

Haering & Co., Inc., D. W. 

National Aluminate Corp. 

Permutit Co., The 

% Proportioneers %,. Inc. 

Water Treatment Co. of America 
CHIMNEYS 

American Chimney Corp. 
CLEANING COMPOUNDS 

Calgon, Inc. 

Dearborn Chemical Company 
COAL 

Coal Bureau of Upper Monon- 

gahela Valley Coal Association 

COAL, ASH phere AND 
STORAGE EQUIPMEN 

Bartlett & Snow Co., The co. 

Beaumont Birch Co. 

Fuller Company 

Sauerman Bros., Inc. 





9 ee oe 


1 THE POWER NEEDED 


TO WIN ‘The war of, Produition 





etc. 


oil 





Keep ‘em firing! It’s the 
machine that turns the ma- 
chines that turn out the parts 
for the guns that are playing 
the vital role today. In count- 
less central stations you'll find 
Bowser turbine oil filtration 
and conditioning systems help- 
ing to keep turbines moving; 
in engine rooms and compres- 
sor stations; on Diesel engines, 
Bowser oil filters and 
lubricators are on the job. To 
machines right — 
BOWSERI 


S. F. BOWSER & CO., INC. 
Fort Wayne, Indiana 


write 


For Liquids — Bowser Makes 













LIQUID CONTROL SPECIALISTS 


METERING ~ DISPENSING* STORING: 
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And Many Others 


LUBRICATING ° 


Proportioners Pumps 
Lubricators Filters 
Wheel Tanks Meters 


Cutting Oil Systems 


Oil Conditioners 







SINCE 1885 


FILTERING DIS 





TILLING 












No longer need plating, degreasing, washing or other 
processing in metal finishing plants depend on rule o’ 


thumb] 


Neither is it necessary any longer to make heavy invest- 
ments for intricate control equipment, difficult to keep in 


day-by-day operation. 


Sarco has demonstrated in hundreds of plating plants 
that very simple, inexpensive controls can do the work 


when correctly selected and 





Three distinct types are available, tailored to the job 
and ranging from combination trap controls for small 
tanks, to electric control for chromium plating, where tem- 
peratures are held within 1°F. Ask for the bulletins on 


Sarco Steam Traps and Control for metal plating and 


finishing. 


SARC 


SAVES STEAM 





Sy code mmedel..ia-¥. Be 
475 Fifth Avenue, 


Sarco Conado Ltd., Federal B'dg., Toronto, Ont 


INC. 
New York, N. Y. 


POWER PLANT ENGINEERING 

















COAL BUNKERS, HOPPERS 
Beaumont Birch Co. 
COAL CRUSHERS 
American Pulverizer Co. 
Bartlett & Snow Co., The C. O. 
Pennsylvania Crusher Co. 
COAL WEIGHING & MEASUR- 
ING EQUIPMENT 
Beaumont Birch Co. 
Richardson Scale Co. 
COCKS, AIR AND STEAM 
Crane Co. 
Dart Mfg. Company, E. M. 
Fairbanks Company, The 
Lunkenheimer Co., The 
Nicholson & Co., W. H. 
Williams Valve Co., The D. T. 
COMBUSTION CONTROL 
SYSTEMS 
American Coal Burner Co. 
Askania Regulator Co. 
Bailey Meter Company 
Brown Inst. Co., The 
Cash Company, A. W. 
Engineer Co., The 
Hagan Corporation 
Hays Corporation, The 
Leeds & Northrup Co. 
Republic Flow Meters Co. 
COMBUSTION RECORDERS 
Bacharach Ind. Inst. Co. 
Brown Instrument Co., The 
Hays Corporation, The 
Leeds & Northrup Co. 
Permutit Co., The 
COMPOUNDS, PIPE JOINT 
Smooth-On Mfg. Company 
COMPRESSORS, GAS 
Fuller Company 
COMPRESSORS, ROTARY 
uller Company 
CONDENSERS 
Allis-Chalmers Mfg. Co. 
Elliott Company 
Foster Wheeler Corporation 
Ingersoll-Rand Co. 
Lummus Co., The 
Westinghouse Elec. & Mfg. Co. 
Worthington Pump & Machy. 


Corp. 
CONDUITS, INSULATING 
HEATING 





CONTROL | leat 
ELECTRIC 
(oe tag poor Inc. 
General Electric Company 


CONTROLLERS, LIQUID 
LEVEL 


Cash Company, A. W. 

Cochrane Corp. 

Fisher Governor Co. 

Foster Engrg. Co. 

Northern Equipment Co. 

Taylor Inst. Cos. 
CONVEYING SYSTEMS 

Bartlett & Snow Co., The C. O. 

Beaumont Birch Co. 

Link-Belt Co. 

Sauerman Bros., Inc. 
CONVEYORS & ELEVATORS 
FOR COAL AND ASH 
HANDLING 

Bartlett & Snow Co., The C. O. 

Beaumont Birch Co. 

Link-Belt Co. 

Fuller Company 
COOLERS, TRANSFORMERS 

Wing Mfg. Co., L. J. 
COOLING SYSTEMS, 
NOZZLES AND PONDS 

American Blower Corp. 

Foster Wheeler Corporation 

Marley Company, The 

Pritchard & Co., J. F. 

Yarnall-Waring Company 
COOLING TOWERS 

Foster Wheeler Corp. 

Marley Company, The 

Pritchard & Co., J. F. 
COPPER PIPING 


ee INHIBITORS 
Betz, & L. D. 


iene os Co., Inc., D. W. 
COUPLINGS, FLEXIBLE 

American Blower Corp. 

Morse Chain Co. 

Nicholson & Co., W. H. 

Terry Steam Turbine Co., The 
COUPLINGS, UNION 

Dart Mfg. Co., E. M. 
DEAERATORS AND 
DEAERATING HEATERS 

Cochrane Corporation 

Elliott Company 

Swartwout Co., The 
DECONCENTRATORS 

Elgin Softener Corp. 
DESUPERHEATERS 

Elliott Company 

Northern Equipment Co. 
DIESEL ENGINES 

Baldwin-De La Vergne Sales 


Corp. 
bey ee Pump & Machy. 


orp. 

DRAFT INDUCERS 

Wing Mfg. Co., L. J. 
DRIVES, V BELT 

Allis-Chalmers Mfg. Co. 
DUST COLLECTORS 

American Blower Corp. 
ECONOMIZERS 

Babcock & Wilcox Co., The 

Combustion Eng’r’g Co., Inc. 

Foster Wheeler Corporation 
EJECTORS 

Elliott Company 


ELECTRICAL SUPPLIES 

Cutler-Hammer, Inc. 

General Electric Company 
ELECTRICAL WIRE AND 
CABLES 

General Electric Company 
ENGINES, GAS, OIL, 
GASOLINE 

—" La Vergne Sales 


Cor 
Ingersoll-Rand Co. 
— Pump & Machy. 


Cor; 
ENGINES, PUMPING 

Murray Iron Works Co. 
ENGINES, STEAM 

Elliott Company 

Murray Iron Works Co. 

Skinner Engine Co. 

Troy Engine & Mach. Co. 
ENGINE STOPS 

Strong, Carlisle & Hammond Co. 
EVAPORATORS ; 

Foster Wheeler Corporation 

Lummus Co., The 
EXHAUST HEADS 

Cochrane Corp. 

Swartwout Co., The 
EXHAUSTERS FOR VENTI- 
LATING AND DRYING 

Wing Mfg. Co., L. J. 
FABRICATION, STEEL 
PLATE 

Graver Tank & Mfg. Co., Inc. 
FANS, EXHAUST, VENTILAT- 
ING AND DRYING 

American Blower Corp. 

Wing Mfg. Co., L. J. 
FEEDERS, CHEMICAL 

Fuller Company 

Manzel Bros. Co. 

FEEDERS, PULVERIZED 
COAL 

Fuller Company 
FEED WATER HEATERS 
AND PURIFIERS 

Cochrane Corporation 

Elliott Company 

Foster Wheeler See 

Swartwout Co., 

Worthington Reo & Machy. 








































Ric-Wil Company, The Scovill Mfg. Co. Lummus Co., The Corp. 
u ” Saving in coal more than repaid 
PENNSYLVANIA” CRUSHERS ne See 
BRADFORD BREAKERS 
Reduce R.O.M. for Stoker or Pulver- 
izer feed with absolutely no oversize and VICTOR er > ee Ma 
= ee. pgs bg ms A D R i : his ake 
mpa utoma' ly eject, ou © eg Soh 
damage, tramp iron, mine debris and m r r ' te ae 
beet som, Rae 7s. SPE . « slow speed a pe egu ato ; Seiad eis 
. .- long life. Low u S$. 3S 9 8G 
- thoroughly dependable. 25 10600 i n six mon ths . J ee. @ 
T.P.H. Steelbuilt. Patented. There are sizes and types of VICTOR # > : : : $ 
HAMMEBMILLS Damper Regulators for every boiler room : ae a ee Se 
most outstanding advance in oo condition. The following. for example. is 5 § © >: : 
mill design in 20 y . . BEVERSI- a typical letter from a user: eos 
BILITY fe an exclusive “Pennsylvania” “In 1940 we installed one of your #501-8 oo eete ante $ 
feature. Automatic hammer turning. VICTOR hydraulically operated damper regu- 4 seins: 
Feed R.O.M. or Leong ee SS lators. We wish to take this opportunity to g 2°: : : : 
mal . Trai Tro; ay congratulate you upon your fine product. The ea: SS: : 
a * dependable. 28 to 00 TPH. saving in more than repaid the cost of g 3 : : : : 
Bteeibutit. Patented. = O omagge ne Se. = six months of its 4g . Sa es a 
instalation 1 ‘ou n inspect . - 
“BRADFORD-HAMMERMILLS” to determine the “size po ie Pot i goo : Se e.: 
Combine good features. of “Pennsyl- regulator for other steam boilers.” (Name and g a £2 
vania” Bradford Breaker and Hammer- other facts on request.) a 5 ss 
mill, Take R.O.M or smaller. Crush This is VICTOR 2g 
finer than Bradford, but less than Ham- No. 50 1 : ins 
mermill. 25 to'500°T.P.H. Ruggedly soengy ny Make it your prac- | e 
Steelbuilt. Patented. Apo ass see fe i bag at 7 Ze s 
res- regulating prob- : = 
SINGLE ROLLS suve Boilers. lems up to ATLAS : 53 £ 3 & & 
Take R.O.M. and down feed. Quick — Standardise on 1 Ego nS eS 
adjustability from %” to 8” sizing... ATLAS Regulate Se 2235-532 
Tramp iron relief . ha ing Valves. gS GSESE=S 
modest H.P. Crush Ash Clinker. Bteel- §2e+SEs gz 
built. Patented. tas 5222355 
" 7] F-| 
GRANULATORS § $3 OO00000 
Granulate materials of medium poets a) &s 
ness.. Bituminous coal... gve g = 
Rock, etc., to product sizes %” to “2”, 'S5 3 ef 
with minimum fines and oversize. Oper- For a ag ask for VIC- L ba §« $3 §3 
ation practically dustless. TOR No. 503. For medium pres- L 68 ess S3ss 
tins are available *‘sures—No. 502 §Osss acs 3s 
to interested parties : es eoe5>e8 
PENNSYLVANIA CRUSHER 60, ict + 2 
Liberty Trust Bidg., PHILADELPHIA, PA. : : -s ees 3 
ig Nt 291 01 Sonth St. Newark,N. J. 148a3> seca 
Representatives in Principal Cities e200 o0ooo0 
RES 
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FEED WATER TREATMENT 
Allis-Chalmers Mfg. Co. 
Betz, W. H. & L. D. 
Bird-Archer Co., The 
Buromin Company, The 
Cochrane Corp. 
Dearborn Chemical Company 
Dowell Incorporated 
Electric Chemical Co. 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
Hall Laboratories, Inc. 
Haering & Co., Inc., D. W. 
Infilco Incorporated 
National Aluminate Corporation 


Permutit Co., The FITTINGS, WELDING 
% Proportioneers %, Inc. Kellogg Co., The M. W. 
Taylor & Co., W. A. Midwest Piping & Supply Co. 
Water Treatment Co. of America Taylor Forge & Pipe S. 
FILTERS, OIL Sop a 
Bowser & Co., Inc., S:. FP. Watson-Stillman < 0., The 
By ogee ce Te FLAT GAUGES 
Infileo  ecmallees Ernst Water Column & Gage Co. 
FILTERS, WATER ee Pane eee 
Cochrane Corp. Ernst Water Column age Co. 
Elgin eo Corp. Nicholson & a W. H. 
Graver Tank & Mfg. Co., Inc. Reliance Gauge Column Co. 
Infilco Incorporat FLOORING, OPEN STEEL 


Permutit Co., The ‘i 
FIRE BRICK AND CEMENT encednnnngmcne 
Babcock & Wilcox Company, The F008 ae AND 


Carborundum Co., The RESURFA 
FIRE HYDRANTS Flexrock Co. 
Kennedy Valve Mfg. Company FLOW METERS 
FITTINGS, FLANGE AND American Dist. Steam Co. 
PIPE Bacharach Ind. Inst. Co. 
Crane Co. Bailey Meter Company 
Dart Mfg. Co., E. M. Brown Inst. Co., The 
Grinnell Company, Inc. Cochrane Corporation 
Kellog o. the a. aw. Republic Flow Meters Co. 
ennedy ve Mfg. Company 
Midwest Piping & Suppl ‘ FLUE GAS ANALYSIS 
National Valve& Mig’ Go’ INSTRUMENTS 
Fe ag Forge & Pipe Wks. Bacharach Ind. Inst. Co. 
Tube Turns, Incorporated FURNACE FIRE OBSERVERS 
Vi i : a A “ 
Watson-Stilltuan Coe The Springfield Boiler Company 
FITTINGS, FORGED STEEL FURNACE LINING BRICKS 
Cochrane Corp. Babcock & Wilcox Company, The 
Watson-Stillman Co., The Carborundum Co, 
FITTINGS, MALLEABLE FUSES 
Flori Pipe Co., The General Electric Co. 








GAUGES, WATER 
Ernst Water Column & Gage Co. 
Huyette Co., Inc., The Paul B. 
Lunkenheimer Co., The 
Reliance Gauge Column Co. 
Williams Gauge Co., The 
Yarnall-Waring Company 
GEARS, REDUCTION 
De Laval Steam Turbine Co. 
Terry Steam Turbine Co., The 
GENERATING SETS 
Allis-Chalmers Mfg. Co. 
Elliott Compan 
Murray Iron Works Co. 
Terry Steam Turbine Co., The 
hine C 











GASKETS — Troy Engine & Mac 0. 

names a oe Co., The GENERATORS, ELECTRIC 
rane Packing Co. 

Ehret Magnesia Mfg. Co. eee ee. 

Garlock Packing Company General Electric Company 

Kellogg Co., The M. W. Murray Iron Works Co. 

Raybestos- Manhattan, Inc. Terry Steam Turbine Co., The 

Smooth-On Mfg. Co. Troy Engine & Machine Co. 

GAUGE COCKS GOVERNORS, PUMP 
Ernst Water Column & Gage Co. Atlas Valve Company 
Huyette Co., Inc., The Paul B. Cash Company, A. W. 
Reliance Gauge Column Co. Davis Regulator Co. 

Williams Gauge Co., The gener | egy Co. 

GAUGE GLASS PROTECTORS erteisn Bakipumnt Company 
Ernst Water Column & Gage Co. Wiliams Gauge Co., The 
Huyette Co., Inc., The Paul B. GRATES & GRATE BARS 

GAUGE GLASSES Flynn & Emrich Co. 

Corning Glass Works Squires Co.. The C. E. 
Ernst Water Column & Gage Co. Swartwout Co., The 
Huyette Co., Inc., The Paul B. GRATING, STEEL 

GAUGE GLASS GASKETS, Dravo Corporation 

HIGH TEMPERATURE GREASE, LUBRICATING 
Ernst Water Column & Gage Co. Cook’s Sons, Inc., Adam 
Huyette Co., Inc., The Paul B. Cities Service Oil Co. 

caugEs, DRAFT, LrquID SM ONE tae 
Bailey Meter Company See Coniaak (Indiana) 
Brown Instrument Co., The Texas Company, The 
pe Rem cag ood The Tide Water Associated Oil Co. 
Republic Flow Meters Co. HEATERS, WATER 
Taylor Inst. Cos. — dist Steam Co. 

ummus Co., The 
cease — HEAT EXCHANGERS 
Bacharach Ind. Inst. Co. Eeitogs Co.. = M. W. 

GAUGES, TANK Marley Company, The 

Liquidometer Corp. Vogt Machine Co., Inc., Henry 





piston Engineer! 





N CW and practical suggestions for ALBANY 
lubricating machinery in Mines, Ice LUBRICATING 
Plants, Sugar Mills, Laundries, PRODUCTS 
Paper Mills, Office Buildings, Tex- 
tile Mills, Power Stations and other 
industries will be found in our newly 
issued “Recommendation Chart.” 


Proper lubrication is more impor- 
tant today than ever before. Don’t 
risk unscheduled outages of valuable 
power units on production machin- 
ery. Ask today for your free copy 
of this valuable lubrication guide. 


ADAM COOK’S SONS, Inc. 
LINDEN, NEW JERSEY 


WRITE TODAY 
ror vour Fe OPH) 
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5 Reasons Why We Measure 
Out Valualle Stored 















1 100% autematic. 


2 No pumps, valves, or auxil- 
iary units needed to read them. 


3 Models available so that readings 
can be taken remotely from or 
directly at the tank. 


4 Accuracy unaffected by specific 
gravity of tank liquid. 


5 Approved for gauging hazardous 
liquids by Underwriters’ Labora- 
tories and other similar groups. 


Write for complete details 


rHe LIQUIDOMETER ooze 


Bo a 
36-31 SKILLMAN AVE., LONG ISLAND CITY, N.Y 





POWER PLANT ENGINEERING 

















HOISTS 

American Eng’r’g Co. 
HYDROMETERS 

Taylor Instrument Cos. 

ICE MAKING AND 
REFRIGERATING 
MACHINERY 

Vogt Machine Co., Inc., Henry 

Worthington Pump & Machy. 

Corp. 
ILLUMINATORS, GAUGE 
GLASS 


Ernst Water Column & Gage Go. 


INSTRUMENTS, MICH ANICAL DRAFT 
ELECTRICAL APP US 
Biddle Co., Jas. pow x Blower Corp. 


General Electric Company 
Leeds & Northrup Co. 


INSULATION, HEAT 


METAL ENCLOSED 
CUBICLE CONTROL 


Cutler-Hammer, Inc. 
American Dist. Steam Co. 


; METAL HOSE 
Ehret Magne a Bendix Aviation Corp. 


INSULATION TESTERS METERS, AIR AND GAS 
Biddle Co., Jas. G American Dist. Steam Co. 


Bailey Meter Company 
INSULATING MATERIAL Cochrane Corp 
General Electric Company 


Republic Flow “Meters Co. 
JOINTS, EXPANSION METERS, BOILER 
American District Steam Co. Bailey rad Pe, 
Yarnall-Waring Company 


any 
Brown Inst. The 
LUBRICANTS 


Hays Cor By The 
Republic Flow Meters Co. 
Cities Service Oil Co. 
Cook’s Sons, Inc., Adam 


Taylor Instrument Cos. 
Shell Oil Co., Inc. 


METERS, COAL 
Socony-Vacuum Oil Co., Inc. Bailey Meter Company 
Standard Oil Co. (Indiana) METERS, WATER AND 
jun Oil LA ang STEAM 
‘exas Company, Th 
Tide Water ps rod Oil Co. 


LUBRICATING PASTE 
Crane Packing Co. 
Garlock Packing Co., The 





American District Steam Co. 
Bailey Meter Company 
Brown Inst. Co., The 
Infilco Incorporated 
Cochrane Corporation 
Henszey Company 


LUBRICATORS Republic Flow ens Co. 
Bowser & Co., Inc., S. F. — Valve & ~— Co. 
Lunkenheimer Co. "The Taylor Instrument Cos. 

Powell Co. The Wan . MONE 1 META TES og 
Williams Valve Co., "The D.-T: TUBING, SHEETS, WIR . 


MAGNETIC SEPARATORS AND WIRE CLOTH 


Cutler-Hammer, Inc. 


International Nickel Co., Inc. 





MOTOR CONTROL 
Cutler-Hammer, Inc. 
MOTORS 
Allis-Chalmers Mfg. Co. 
Elliott Company 
General Electric Company 
MUFFLERS 
Burgess Battery Co. 


NOZZLES FOR ALL 
PURPOSES 
Bacharach Ind. Inst. Co. 
Marley Company, The 
Yarnall-Waring Company 
NOZZLES, BOILER 
Taylor Forge & Pipe Wks. 


OIL AND GREASE CUPS 
Lunkenheimer Co., she 
Powell Co., The 
Williams Valve Co., "The D. T. 

OIL BURNING EQUIPMENT 
Engineer Co., The 
Peabody Eng’r’ g Corp. 


OILING AND FILTERING 
SYSTEMS 


Bowser & Co., Inc., S. F. 


OILING DEVICES 
Bowser & Co., Inc., S. F. 


OILS, CUTTING 

ou anne Oil Co. 

Shell Oil Co., Inc. 

§ Jocony-Vacuum Oil Co., Inc. 
Standard Oil Co. (Indiana) 
un Oil Comeeny, 
Texas Company, The 
Tide Water Associated Oil Co. 





OILS, FUEL 
Cities Service Oil Co. 
Shell Oil Co., Inc. 
Socony-Vacuum Oil C 
ey Oil Co. tindtans)” 
Sun Oil Company 
Texas Company, The 
Tide Water y rR nl Oil Co. 
OILS, LUBRICATING 
Cities Service Oil Co. 
Cook’s Sons, = ., Adam 
shell Oil Co., Inc. 
‘ reealne Saat. Oil Co., Inc. 
Standard Oil Company (Indiana) 
Sun Oil ng 
Texas Company, 
Tide Water pba al Oil Co. 
OIL PUMPING AND HEAT- 
ING EQUIPMENT 
Engineer Co., The 
OIL STORAGE EQUIPMENT 
Bowser & Co., Inc., S. F. 
OIL TANKS 
Bowser & Co., Inc., S. F. 
Graver Tank & Mfg. Co., Inc. 
Manzel Brothers Company 
ORSATS 
Bacharach Ind. Inst. Co. 
PACKING, ASBESTOS, FLAX 
AND METALLIC 
Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 
Ehret Magnesia Miz. Co. 
France Packing 
Garlock Packing Ca. The 
ohns- Manville 
aybestos-Manhattan, Inc. 
PACKING, ESOL IC. FOR 
CONDENSER TUBES 
Belmont ie. & Rubber Co., The 
Crane Packing Co. 
France Packing Co. 
Garlock Packing Co., The 
Raybestos-Manhattan, Inc. 
PACKING, eg oe AND 
ROD, VA LVE STEM 
Belmont Pkg. & Rubber Co., The 
Combination Pump Valve Co. 
Crane Packing Co. 
Ehret Magnesia Mfg. Co. 
France Packing Co. 
Garlock Packing Co., The 
ohns- Manville 
aybestos-Manhattan, Inc. 











For All 
“HIGH-UP” 
VALVES 


Every overhead valve in your plant should 
have the easy, safe, instant control from the 
floor which Babbitt Sprocket Rims provide. 
. . - Babbitt Rims are low in cost; quickly 
attached; they save time, steam and accidents. 
Install them now. Write for descriptive folder. 
BABBITT STEAM SPECIALTY CO. 
New Bedford, Mass., U. S. A. 


Babbitt 


emAdjustable— 
SPROCKET RIM 
with Chain Guide 
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TOUGH OVERLAY for 
WORN-OUT WOOD FLOORS 


Add years of useful service and improve the efficiency of rough, 
splintered wood floors with an overlay of durable RUGGED- 
WEAR RESURFACER. Though light in weight, your new floor 
will have a smooth, tough, fire-resistant surface. Its resilience 


will withstand the stress and strain of any vibra- 
tion. RUGGEDWEAR may also be used for re- 
pairing holes, cracks and ruts in concrete floors 
to a solid feather edge. Easily applied ... you 
mix the material and trowel it on. Dries fast. 


Request Valuable Descriptive Folder on Tough Floors 









wore eennen------- MAKE THIS TEST ---------- Reine 


FLEXROCK COMPANY 


' 

‘ 

' 

‘ 

- = aoe al St., Philadelphia, Pa. 

: send me complete RUGGEDWEAR information .. . 
‘ OFFER—no 

' 

' 

' 


details of FREE TRIAL O 


obligation. 














PACKING, SHEET, VALVE, 
PUMP 


Belmont Pkg. & Rubber Co., The 


Crane Packing Co. 
Ehret Magnesia Mfg. Co. 
France Packing Co. 
Garlock Packing Co.,° The 
Johns-Manville 
Raybestos-Manhattan, Inc. 
PAINT, ANTI- ee Ye 
METAL, PROTECTIVE, 
STEEL PRESERVATIVE, 
HEAT RESISTING 
Dampney Co. of Amer. 
PANEL BOARDS 
Falstrom Company 
PHOSPHATE CONTROL 
EQUIPMENT 
Betz, W. H. & L. 
Taylor & Co., W. r 
Ph CONTROL EQUIPMENT 
Betz, W. H. & L. D. 
Taylor & Co., W. A. 
PIPE gooey ag 
Flori Pipe Co. 
Watson-Stillman cna The 
PIPE COILS AND BENDS 
American Dist. Steam Co. 
Flori Pipe Co., The 
Grinnell eee: & 7a 
Kellogg Co., The M. 
Midwest Piping & Supply | o 
National Valve & Mfg. C 
Rempe Company 
Scovill Mfg. Co. 
Taylor Forge & Pipe Wks. 
Vogt Machine Co., Inc., Henry 


PIPE COVERING 
American District Steam Co. 
Ehret Magnesia Mfg. Co. 
—- -Manville 

orter Co., H. W. 

PIPE, FLANGE 
Flori Pipe Co., The 

PIPE, IRRIGATION 
Flori Pipe Co., The 

PIPE SAVERS 
Sarco Company, Inc. 

PIPE, SEAMLESS STEEL 
Flori Pipe Co., The 


PIPE, SPIRAL WELDED 
Taylor Forge & Pipe Wks. 


PIPE SUPPORTS, GUIDES 
American District Steam Co. 
Grinnell Company, Inc. 


PIPING MANUFACTURERS, 
FABRICATORS 
Flori Pipe Co., The 
Grinnell Company, Inc. 
Kellogg Co., The M. 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Steel & Tubes Division of 
Republic Steel Corp. 
Taylor Forge & Pipe Wks. 


POWER METAL 
Magnolia Metal Co. 


POWER SHOW, NATIONAL 
Exposition of Power & Mechani- 
cal Engineering, 15th National 


pet aed 
EQUIP 
Gilmer an. ™ H. 
Morse Chain Co. 
Worthington Pump & Machy. 
Corp. 
PROPORTIONING —— 
Haering & Co., Inc., D. 
% Proportioneers 7: hg 
Taylor & Co., W. A 
PROTECTIVE COATING 
Dampney Co. of Amer. 
Lee FUEL 
EQUIPMENT 
Stadies Engrg. Co., Inc. 
Foster Wheeler Geacion 


PULVERIZERS 
American Pulverizer Co. 
Bartlett & Snow Co., The C. O. 
Pennsylvania Crusher Co. 
PUMP PRIMING SYSTEMS 
De Laval Steam Turbine Co. 


PUMPS, BARREL 
Blackmer Pump Co. 


PUMPS, BOILER FEED 
Aldrich Pump Co. 
Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co. 

Warren Steam Pumn Co., Inc. 

Worthington Pump & Machy. 
Corp. 

PUMPS, CENTRIFUGAL 
Aldrich Pump Co. 
Allis-Chalmers Mf Fach 
De Laval pore. of ool Co. 
Ingersoll-Rand C 
Pomona Pump Co. 

+ en f Pump Co., Inc. 

arren Steam Pump Co., Inc. 
= Pump & Machy. 
orp. 


PUMPS, DEEP WELL 
Aldrich Pump Co. 
Pomona Pump Co. 


PUMPS, ELEVATOR, FIRE 
AND GENERAL SERVICE 

De Laval Steam Turbine Co. 

Warren Steam Pump Co., Inc. 
PUMPS, HYDRAULIC 
PRESSURE 

Aldrich Pump Co. 

Blackmer Pump Co. 

Warren Steam .— Co., Inc. 


PUMPS, OIL 
Bowser & Co., Inc., S. F. 
Blackmer Pump Co. 
De Laval —- Turbine Co. 
Engineer Co., 
Manzel Fo Sh, Company 
Quimby Pump Co. 
PUMPS, PORTABLE POWER 
Blackmer Pump Co. 
PUMPS, POWER, ELECTRIC 
Aldrich Pump Co. 
Blackmer Pump Co. 
Quimby Pump Co., Inc. 
Warren Steam Pump Co., Inc. 
Worthington Pump & Machy. 
Corp. 
PUMPS, RECIPROCATING 
Watson-Stillman Co., The 
PUMPS, ROTARY 
Blackmer Pump Co. 
Quimby Pump Co. 
PUMPS, STEAM JACKETED 
Blackmer Pump Co. 
PUMPS, TURBINE 
Warren Steam Pump Co., Inc. 
PUMPS, VACUUM 
Fullet Company 
Ingersoll-Rand Co. 
Warren Steam Pump Co., Inc. 
PUMPS, WATERWORKS 
Pomona Pump Co. 
Warren Steam Pump Co., Inc. 
PURGERS 
Armstrong Machine Wks. 


PURIFIERS, BOILER FEED 

Cochrane Corp. 

Elgin Softener ov 

Graver Tank & Mfg. Co., Inc. 

Infilco Incorporate 

Permutit Co., The 
PURIFIERS, OIL 

Bowser & Co., Inc., S. F. 
PURIFIERS, STEAM 

Cochrane Corp. 

Hagan Corporation 

Infilco Incorporated 

Marley Company, The 
PYROMETERS 

Bailey Meter Co. 

Brown Instrument Co., The 

Leeds & Northrup Co. 





It will pay 
you to send 
for this new 


RELIANCE 
Catalog 
No. 414 

Describes boiler 

water columns 
and equipment 


ressures to 
- O50 Ibs. 


Reliance 


Boiler Safety Devices since 1884 








A 


Will maintain the constant 


pressure. It is a dead 
end valve. 
May we send catalog 
E-10? 
The C. E. SQUIRES CO. 
E. 40th St. & Kelley Ave. 
CLEVELAND, OHIO 


Reducing 


Valve 


pres- 


sure desired regardless of initial 








SMOLENSKY 

RADIAFLOW 

NOISELESS 
CHECK 
VALVES 


1931 W. 47th 





re LOSss’’ 


ELIMINATED 


Friction head loss has been elimi- 
nated in SMOLENSKY Noiseless 
Check Valves, which assures effi- 
ciency and safe operation. Flow 
through valve is radical—passage 
almost needle point from start to 
finish. Always noiseless. Meehan- 
ite Metal “A” produces solid and 
harder valve seats that resist cor- 
rosion. Specified for practically 
every large office building, and 
widely used in large manufactur- 
ing plants and city water works. 


Write today for free bulletins 





THE SMOLENSKY VALVE CO., CLEVELAND, OHIO 


St.—Melrose 2814 
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RECORDING INSTRUMENTS 
American Dist. Steam Co, 
Bacharach Ind. Inst. Co. 
Cochrane Corp. 

Leeds & Northrup Co. 
Sarco Company, The 
Simplex Valve & Meter Co. 
Taylor Instrument Cos. 


REFRACTORIES 
Atlas Lumnite ag Co., The 
Carborundum Co. 
Wahl Refractories > Co. 


REFRACTORY PATCHING 
MATERIAL 

Atlas Lumnite og ag Co., The 

Kellogg Co., The Ww. 

Wahl arte Products Co. 
REFRIGERATION. WATER 
VAPOR FOR AIR CONDI- 
TIONING 

Ingersoll-Rand Co. 


REGULATORS, DAMPER 
American Coal Burner Co. 
Askania Regulator Co. 
Atlas Valve Company 
Cash Company, A. W. 
Hagan Corporation 
Hays Corporation, The 
Republic Flow Meters Co. 


REGULATORS, FAN ENGINE 
Askania Regulator Co. 
Atlas Valve Company 
Foster Engrg. Co. 


REGULATORS, FEED WATER 
Atlas Valve Company 
Bailey Meter Company 
Northern Equipment Company 
Republic Flow Meters Co. 
Squires Com: ant, The C. E. 
Swartwout Co., The 
Williams Gauge Co., The 


REGULATORS, PRESSURE 
Askania Regulator Co. 
Atlas Valve Company 
Cash Company, A. W. 
Davis Regulator Co. 
Fisher Governor Co. 
Foster Engrg. Co. ‘ 
Hagan Corporation 
Northern Equipment Company 
Republic Flow Meters Co. 
Sarco Company, Inc. 
Squires Company, The C. E. 


Strong, Carlisle & Hammond Co. 

Swartwout Co., The 
REGULATORS 
TEMPERATURE 

Askania Regulator Co. 

Atlas Valve Company 

Foster Engrg. Co. 

Sarco Company, Inc. 
REPAIR AND RESURFACING 
MATERIAL 

Flexrock Company 

Smooth-On Mfg. Co. 


RESEATING MACHINES, 
VALVE 


Leavitt Machine Co., The 
RESISTANCES 

Cutler-Hammer, Inc. 
RHEOSTATS 

Cutler-Hammer, Inc. 


RINGS, CHILL 
Wedge Protectors, Inc. 


RUST PREVENTIVES 
Dearborn Chemical Company 
Dowell, Incorporated 
Haering & Co., Inc., D. W. 
Water Treatment Co. of America 


SCALE REMOVERS, 
MECHANICAL 
Airetool Mfg. Co. 
Elliott Company 
Roto Company, The 
Wilson, Inc., Thos. C 
SCALE REMOVING 
COMPOUNDS 
Bird-Archer Co., The 
Buromin Co., The 


SODIUM ALUMINATE 
Dearborn Chemical Company 
National Aluminate Corporation 


SPEED INDICATORS 
Biddle Co., Jas. G. 

SPEED REDUCERS, CHAIN 
Morse Chain Co. 


arent wae 

EQU 
eg a > 
Pritchard & Co., J. F. 
Yarnall-Waring Company 


SPRINKLERS 
Grinnell Company, Inc. 


SPROCKET RIMS 
Babbitt Steam Specialty Co. 


SPROCKETS 
Morse Chain Co. 


STEAM TRAPS 
American District fo Co. 
Anderson Co., The V 
Armstrong Machine Works 
Cochrane Corporation 
Crane Co. 
Davis Regulator Co. 
Fisher Governor Co. : 
Golden-Anderson Valve Specialty 


Co. 
Nicholson & Co., W. H. 
Sarco Company, Inc. 
Squires Co., The 
Strong, Carlisle & Hammond Co. 
Swartwout Co., The 
Williams Gauge Co., The 
Williams Valve Co., "The D. T. 
Yarnall-Waring Company 


STOKERS, MECRANICAL 

OVERFEED AND GRAT 
American Coal Burner Con 
American Engrg. Company 
Babcock & Wilcox Tube Co. 
Combustion Engrg. Co., Inc. 
Detroit Stoker Company 
Flynn Emrich Co. 
Iron Fireman Mfg. Co. 


STOKERS, UNDERFEED 
American Engrg. Company 
Combustion Engrg. Co., Inc. 
Canton Stoker Corp. 

Detroit Stoker Company 
Flynn & Emrich Co. 
Iron Fireman Mfg. Co. 


Dearborn Chemical Company 
owell, Incorporated 

Electric Chemical Co. 

Haering & Co., Inc., D. W. 

Water Treatment Co. of America 


SCRAPERS, DRAGLINE 
Beaumont Birch Co. 
Sauerman Bros., Inc. 


SCALES, COAL 
Beaumont Birch Co. 
Richardson Scale Co. 


SEAMLESS TUBES 
Steel & Tubes Division of 
Republic Steel Corp. 


SEPARATORS AND 
EXTRACTORS 
Cochrane Corporation 
Elliott Company 
Hagan Corporation 
Marley Compay, The 
National Valve & Mfg. Co. 
Nicholson & Co., H. 
Strong, Carlisle & Hammond Co. 
Swartwout Co., The 
Williams Valve Co., The D. T. 


SEPARATORS, COMP. AIR 
Leavitt Machine Co., The 
SHAFTING 
Steel & Tubes Division of 
Republic Steel Corp. 
SIGHT FLOW INDICATORS 
Cochrane Corp. 


SILENCERS 
Burgess Battery Co. 








The WEDGE Chill Ring with the patented SPLIT 
Feature has, in actual use, proven its efficiency for 
Power Plants. Its use will enable you to weld pipe 
FASTER and BETTER. The patented feature 
assures 100% PENETRATION and, therefore, a 

STRONGER joint. Consider it on your next job. 


100% 


penetration 


50% 


penetration 


Write for Circular and Prices 
WEDGE PROTECTORS, INC. 


9526 Richmond Ave. 


Cleveland, Ohio 





Your 
se LOSSES 


WAR 
DEMANDS 


= 
ECONOMY 


Cur Y2 


stack 

ay the acd of Yee 
SIMPLIFIED FYRITE 
CO, ANALYZER 


The first step towards fuel economy 
is to control chimney losses. The 
FYRITE “Orsat’’ CO, Analyzer 
makes accurate flue gas tests easy 
—instantly exposing fuel wasted 
up the stack. The FYRITE is con- 
veniently held in the hand while 
analysis is taken. It is accurate 
within 12 of 1% CO,,; spill-proof; 
cold-proof; rugged, durable, com- 
pact. More than 7000 in use. 


RETURN COUPON BELOW. Obtain new bulle- 
tin on FYRITE and learn how to get im- 
mediate delivery under priority regulations. 





SEND BUL. 338 on FYRITE “ORSAT” 





$1829 COMPLETE 
WITH INDUSTRIAL 


TYPE FLUE FILTER 


BACHARACH 


tndestrietl Instrument Co. 


Name 





Address 





EDGE wines 


CHICAGO, NOVEMBER, 


SAVE MONEY ec. ae 
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STRAINERS 
Blackmer Pump Co. 
Cash Company, A. W. 
Davis Regulator Co. 
= alve & Mfg. Co., Inc., 


Elliott Company 

Fisher Governor Co. 

Nicholson & Co., W. H. 

Sarco Company, ‘Inc 

Strong, Carlisle & a Co. 

Yarnall-Waring Co. 
SUPERHEATERS, STEAM 

Babcock & Wilcox Co., The 

Combustion Engrg. Co., Inc. 

Foster Wheeler Corporation 

Marley Company, The 
SWITCHBOARDS 

General Electric Company 
SWITCHES, SAFETY 

Cutler-Hammer, Inc. 
TACHOMETERS 

Biddle Co., James G 

Brown Instrument Co., The 
TANKS 

Graver Tank & Mfg. Co., Inc. 

Kellogg Co., The M. Ww. 
THERMOMETERS, DIAL 

Sarco Company, Inc. 
THERMOMETERS, INDICA- 
TING & RECORDING 

pop Inst. Co., The 

Leeds & Northrup Co. 

Taylor Instrument Cos. 
TILE CONDUIT FOR 
STEAM LINES 

American — Steam Co. 

Porter Co., H. 

Ric-Wil Co., The 
TOOLS, PNEUMATIC 

Ingersoll-Rand Co. 
TRAPS, COMPRESSED AIR, 
VACUUM 


American Blower Corp. 
Anderson Co., The V. D. 
Armstrong Machine Works 
Nicholson & Co., W. H. 

Sarco Company, Inc. 

Strong, Carlisle & Hammond Co. 
TRAPS, STEAM, RADIATOR 
AND RETUR 

American District Steam Co. 

Anderson Co., The V. D. 


Armstrong pgtite Works 
Nicholson & Co., W. H. 
Sarco Company, Inc 

eens, — & ‘Hemmend 


Yernall- Waring Company 
TUBE Ware hy BOILER 
AND CONDENSE 

Airetool Mfg. / 

Elliott Company 

Roto Company, The 

Wilson, Inc., Thos. C. 
TUBING 

Flori Pipe Co., The 

Scovill Mfg. Co. 

Steel & Tubes Division of 

Republic Steel Corp. 


TURBINES, og 

sii ee ‘© 

De Laval Steam ecbine Co. 

Elliott Company 

General Electric Cones ny 

Murray Iron Works 

Terry Steam eee Bi The 

Wing Mfg. Co., L. J. 
TRY COCKS 

Ernst Water Column & Gage Co. 
UNDERGROUND HEATING 
SYSTEMS 

American District Steam Co. 

Ehret Magnesia Mfg. Co. 

— a 

Porter Co., H. W., 

Ric-Wil Company, The 
UNIONS 

Crane Co. 

Dart Mfg. Co., E. 

= alve & ‘Mis. Co., Inc., 

e 


UNIT HEATERS 

American Blower Corp. 

Cutler-Hammer, Inc. 

Grinnell Co., Inc. 

Murray Iron Wks. Co. 

Wing Mfg. Co., L. J. 
VALVE DISCS 

Combination Pump Valve Co. 

Fairbanks Company, The 

Garlock Packing Company 
VALVES, ACID 

Everlasting Valve Co. 
VALVES, AIR OPERATED 

Everlasting Valve Co. 

R-S Products Corp. 
VALVES, ANGLE 

Edward Valve & Mfg. Co., Inc., 


The 
Everlasting Valve Co. 

VALVES, ALTITUDE 
Chapman Valve Mfg. Co., The 
Fisher Governor Co. 
Galten-Aediarnen Valve Specialty 


Co. 

Simplex Valve & Meter Co. 
VALVES, AUTOMATIC 
CUT-OFF 

= Valve & Mfg. Co., Inc., 

e 
Northern Equipment Company 


R-S Products Corp. 


VALVES, AUTOMATIC STOP 
AND CHECK 
Chapman Valve Mfg. Co., The 
Davis Re tor 
to alve & Mfg. Co., Inc., 


ie 
Foster Engrg. Co. 


Golden-Anderson Valve Specialty 


0. 
Powell Co., The Wm. 
VALVES, BACK PRESSURE 
Cochrane Corp. 
Davis Regulator Co. 
Fisher Governor Co. 
Foster Engrg. Co. 
R-S Products Corp. 
VALVES, BLOWOFF 
Chapman Valve Mfg. Co., The 
—— Corp. 
‘ane 
ard’ Valve & Mfg. Co., Inc., 


The 
Everlasting Valve Co. 
Fairbanks Company. The 
Powell 
Reading-Pratt & Cady Divine, 
of American Chain & Cable Co. 
Yarnall-Waring Company 


VALVES, BUTTERFLY 
R-S Products Corp. 


VALVES, CHECK 
Chapman Valve mtg, © Co., The 
—— Pump Valve Co. 
Edward 1 Valve & Mfg. Co., Inc., 


The 
Fairbanks Company, The | 
Golden-Anderson Vane Specialty 


Co. 

Kennedy Valve Mfg. Company 

Lunkenheimer Co., The 

pow - ahs Gad dy Division 
-Pra ady 

“of American Chain & Cable Co. 

arg Valve Co., Inc., The 
—— Co. Ins aie Henry 

Wil s Gauge Co., 

Will: Pears eee Oo” Ti The D. iT: 


pL ELECTRICALLY 


Brown Instrument Co., The 
Chapman Valve Mfg. Co., The 
Cutler-Hammer, ine. 

Davis Regulator 

= alve & ig. Co., Inc., 


Everlasting Valve Co. 

Fairbanks Company, The 

Northern ge ly Company 

Powell Co., The 

Reading-Pratt & Cady Division 
of American Chain & Cable Co. 

R-S Products Corp. 








il descriptive catalog of Tri-lok 


RI-LOK 


OPEN STEEL FLOORING « SAFETY STEPS 
CONCRETE ARMORING T. TRI-LOK 


ng, Safety Treads and other 
products on request 


DRAVO CORPORATION 
300 PENN AVENUE, PITTSBURGH, PA. 
REPRESENTATIVES IN PRINCIPAL CITIES 








MANZEL CHEMICAL FEEDERS 


‘Manzel Feeders never forget. Every gallon of feed 
water gets the right amount of boiler compound auto- 
matically. 

Installed directly on the boiler feed 
pump, Manzels inject the chemical in 
exact proportion to the water entering the 
boiler. Feed is easily adjusted. 

Only part in contact with chemical 
is the pumping unit. 

Manzel Feeders’ simple design and 
sturdy construction insure 
years of trouble-free service. 

Write for Bulletin 3 * 
MANZEL BROTHERS COMPANY 
327 Babcock St., Buffalo, N. Y. 


How You Can Help 
to Shorten the War 


Buy and keep on buying War Savings 
Bonds. Every Bond purchased helps 
finance the making of a gun, tank, 
airplane or ship—helps speed victory 
for our armed forces 
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VALVES, FLOAT 
Atlas b aan og 4 
Cash Com 
Davis Requlaser Co. 

Fisher Governor Co. 
R-S Products Corp. 

VALVES, GAS 

Bresiestne Valve Co. 
R-S Products Corp. 

VALVES, GATE AND GLOBE 
Chapman Valve Mfg. Co., The 
Crane Co. 

Edward Valve & Mfg. Co., aoe. 7 


T 
Everionting Valve Co. 


National Valve 3 Mine Co. 
Po » The Wm. 
Reading-Pratt é ate Division 
of American Chain & Cable Co. 
Serene [ety & Hammond Co. 
‘Machine Co., Inc., ayy 
wm ams Valve Co., The D 


VALVES, lg gg 
ba ash Co 


hapman alve, Mf - Con. The 
Edward Valve z. -» Inc., 


Renee Vale Mie, Cox 
ennedy Valve compan: 
Powell — 


. The 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
R-S ween Corp. 
yout & achine Co. 


> Iac., H 
Yarnall-Waring Co. — 


VALYs. LEVER BALANCED 
Cash Company, A. ve 
Fisher Governor 
Foster Engrg. Co. 


VALVES, a 


Davis Re r Co. 

— ee * Mfg. Co., Inc., 
Foster Engrg. Co. 

—— -Anderson Valve Specialty 
Powell Co., The Wm. 


VALVES, OIL FIRING 
Everlasting Valve Co. 


VALVES, PISTON OPERATED 
Everlasting Valve Co. 


VALVES, PLUG 


Fairbanks Com: 
Reading-Pratt B Cady | Division 
of American Chain & Cable Co. 


VALVES, POP SAFETY 
Crane Co, 
Lunkenheimer Co. 
Reading-Pratt & ‘Cady Division 
of American Chain & Cable Co. 


VALVES, PUMP 
Chapman Valve Mfg. Co., The 
Combination Pump Valve Co. 
Garlock Packing ny 
Williams Gauge Co., 


VALVES, RADIATOR 
American District Steam Co. 
Crane Co. 

Fairbanks Company, The 
Kennedy Valve M Z Co. 
Williams Valve Co., The D. T. 


VALVES, REDUCING 
REGULATING AND RELIEF 
Atlas Valve Compan 
Brown Instrument Co., The 
Cash Company, A. W. 
Cochrane ang ag 
Davis R or Co. 
a Ge + Mfg. Co., Inc., 


Fisher Governas | Co. 
Foster Engrg. 
Geilendaeeen Valve Specialty 


Hagan et Comentie 

uipment Commpeny 
Weeding: Pract & Cady Division 
of American Chain rf Cable Co. 


Flow Meters Co. 
Co., The C. E. 
Carlisle & Hammond Co. 
Co., aa 
VALVES, STEE 

Chapman Vane 1 Mfg. Co., The 
Crane Co. 
Valve & Mfg. Co., Inc., 


Flori Pipe The 
Kennedy’ \ sey Mfg. 
Lunk simer Co.. 


Co. e Wm. 
pow AS * Cady Division 
of American Chain & Cable Co. 

RS Products Corp. 

Vogt Machine Co., Inc., Henry 
VALVES, STOP & CHECK 

R-S Products Corp. 
VALVES, THROTTLE 

Everlasting Valve Co. 
VALVES, 3 WAY Ri 4 WAY 

Nicholson & Co. he Wee 
VENTILATING Stl 

A ican Blower Corp. 

Wing Mfg. Co., L. J. 
VIBRATORS, ELECTRO 
MAGNET 

Syntron Company 
VOLTAGE REGULATORS 

Allis-Chalmers Mfg. Co. 

General Electric Co. 
WALKWAYS, OPEN STEEL 

Dravo Corporation 
Where) ed RECOVERY 

Babcock & Wilcox Co., The 

Combustion Engrg. Co., Inc. 


Company 





WATER COLUMNS AND 
ALARMS 


A Grast Water Column & Gage Co. 

Lunkenheimer » The 

Reliance Gauge Cohen Co., The 
-Waring Company 


a oan 


a 1 as Th 

ar’ 44 , The 
Pritchard & ~g = 
yarn Waring mpany 

WATERPROOFING COM- 

POUNDS 


Flexrock Company 
Smooth-On Mfg. Co. 
WATER PURIST ING AND 
SOFTENING SYSTEMS 
Betz, W. H. eo 
Bird-Archer Co., The 
Buromin Company The 
Cochrane Corpora 
Dearborn Chemical Company 
Dowell Incorporated 
Elgin —— c- 
Graver Tank & Mfg. Co., Inc. 
Infilco bd 3 
National Aluminate Corporation 
Permutit Co., The 
% Proportioneers %, Inc. 
WATER TESTING 


% Proporti 
Taylor & Co., W. A: 
WATER WALLS 


Foster Wheeler 
Springfield Boiler Company 
WEIGH LARRIES 
Bartlett 


Snow Co., The C. O. 
Richardson Scale Co. 
WELDED PIPE 
Meee, SS ae St ha Cc 
wes’ 1 1) 0. 
National Vilve& Mig. Go. 
Tayor Forge & fue 
WHISTLES 
Lunkenheimer Co., The 








this magazine. 





CLASSIFIED.. 


For Your Convenience 


Everything from Air Compressors to 
Whistles — 266 different classes of 
products used in operating and main- 
taining power plants—are listed each 
month in the Where-To-Buy section of 


Make it a rule to turn-first to this up-to- 
date directory when you're in the mar- 
ket for power service equipment and 
supplies. It's classified for your con- 
venience, can save you time and money. 


Use 








for trouble-free valve jobs 


THE D. T. WILLIAMS VALVE co. 
Cincinnati, Ohio 


In renewing the disc, . 
note how easily and 
quickly the Vulcodise 
Jiffy Dise Holder 
slips off the stem’ 
head. Only the 

lock nut to remove 
and the old dise is 
off and replaced in a 
jiffy. 








CHICAGO, NOVEMBER, 


1942 





INDEX TO 


Airetool Manufacturing Co.... 

Air Preheater Corp 

Aldrich Pump Co 

Allis-Chalmers Mfg. Co 

American Blower Corp 

American Chain & Cable Co., 
SD. cbs den cas sak peniecnes 141 

American Chimney Corp 

American Coal Burner Co 

American District Steam Co... 

American Engrg. Company. .10-11 

American Pulverizer Co 

American Radiator & Standard 
Sanitary Corp 

Anderson Co., The V. D 

Armstrong Machine Works. . . 

Askania Regulator Co wi 

Atlas Lumnite Cement Co., The. 134 

Atlas Valve Company 


Babbitt Steam Specialty Co... .173 
Babcock & Wilcox Co., The. .12-13 
Bacharach Ind. Inst. Co 
Bailey Meter Co 
Baldwin De La Vergne Sales 

Corp. 
Baldwin Locomotive Works... 
Bartlett & Snow Co., The C. 0.147 
Belmont Pkg. & Rubber Co. ie 

2 


Bendix Aviation Corp 

Betz, W. H. & L.D 

Biddle Co., James G 
Bird-Archer Co., The 
Blackmer Pump Co 
Borg-Warner Corp 

Bowser & Co., Inc., S. F 

Brown Instrument Co., The.... 
Brunt Equipment Co 

Burgess Battery Co 


Canton Stoker Corp 
Carborundum Company, The.. 
Cash Company, A. W 
Chapman Valve Mfg. Co., 

Inside Back Cover 
Cities Service Oil Co 
Coal Bureau of Upper Mononga- 

hela Valley Association 

Cochrane Corporation 
Combination Pump Valve Co. .150 
Combustion Engrg. Co., Inc. ..4-5 


178 


Cook’s Sons, Inc., Adam 
Corning Glass Works 


Crane Packing Company 
Cutler-Hammer, Inc 


Dampney Company of America, 
The 

Dart Mfg. Co., E. M 

Davis Regulator Co 

Dearborn Chemical Co 

DeLaval Steam Turbine Co.... 


Detroit Stoker Co 
Dowell Incorporated 
Dravo Corporation 


Edward Valve Mfg. Co., Inc., 
10. 


Ehret Magnesia Mfg. Co 

Electric Chemical Co 

Elgin Softener Corp 

oe ET ee 2-3 

Engineer Co., The 

Ernst Water Column & Gage Co. 0 

Everlasting Valve Co 

Exposition of Power & Me- 
chanical Engineering, 15th 
National 


Fairbanks Co., The 

Falstrom Company 

Fisher Governor Company 
PO GO: & bs cranes itu sick 173 
Flori Pipe Co., The 

Flynn & Emrich Co 

Foster Engrg. Company 

Foster Wheeler Corp 

France Packing Co 

Fuller Company 


Garlock Packing Co., The 
General Coal Company 
General Electric Co 
Gifford-Wood Co. 
Gilmer Company, L. H 


Globe Steel Tubes Co 
Golden-Anderson Valve 

ON Be gvxanieastas its 154 
Graver Tank & Mfg. Co., Inc. .157 
Green Fuel Economizer ee. 
Grinnell Co., Inc 


Haering Co., D. W 

Hagan Corporation. . 

Hall Laboratories, Inc. . 

Hays Corporation, The 
Henszey Company 

Huyette Co., Inc., The Paul B.. 


Infilco, Incorporated 
International Nickel Co........ 
Iron Fireman Mfg. Co 


Johns-Manville 


Keeler Co., E 
Kellogg Co., The M. W 
Kennedy Valve Mfg. Co., The.139 


Leavitt Machine Co 

Leeds & Northrup Company... 
Liquidometer Corp., The 
Lummus Co., The 
Lunkenheimer Co., 


Magnolia Metal Co 

Manzel Bros. Co 

Marley Company, The 

McGraw-Hill Book Co., The... 

Midwest Piping & Supply Co., 
RR pe ah eee 1 

Minneapolis-Honeywell Reg. Co. 

Morse Chain Co 

Murray Iron Works Co 


National Aluminate Corp 
National Valve & Mfg. Co 
Nicholson & Co., W. H 
Northern Equipment Co 
Nugent & Co., Inc.. Wm. W... 


Peabody Engrg. Corp 
Pennsylvania Crusher Co 


POWER PLANT ENGINEERING 











Permutit Co., The..... Back Cover 


Pipe Fabrication Institute..... 131 
Ponom Pesip Co: ... 6.25.5. is 
Porter & Co., Inc., H.-W... ©. . 
Powell Co., The Wm......... 135 
gow 2S ee Be ee * 
Proportioneers, Inc. .......... 41 
Quimby Pump Co............ * 
Raybestos-Manhattan, Inc..... - 


Reading-Pratt & Cady Div. of 
American Chain & Cable Co., 


NES Shoot nas des ea he dak 141 
Reliance Gauge Column Co... .174 
RR crete Misia poses 150 
Republic Flow Meters Co..... . 
Republic Steel Corporation.....  * 
Ea Wa pin c bg hana sane , 
Richardson Scale Company.... * 
Ric-Wil Company, The....... 167 
Roto Company, The.......... 142 
R-S Products Corp. ..... 0... « 132 
Sarco Company, Inc........... 170 
Sauerman Bros., Inc.......... 152 
Ce At, a er * 
Sheth @Oil- Go: Ine: s o.k-0s-se sce c 129 
Simplex Valve & Meter Co... .156 
Skinner Engine Co........... 161 
Smolensky Valve Co., The..... 174 
Smooth-On Mfg. Co.......... 164 


Socony-Vacuum Oil Co., Inc. .20- 21 
Springfield Boiler Co......... 
squires Co., The C. E.......+. 174 
Standard Oil Co. (Indiana) . .35- 36 
Steel and Tubes Division...... 
Strong, Carlisle & Hammond 6.167 


ee Ee re 117 
Swartwout Co., The.......... * 
Syntron Company ........... b 
Sepor @ Ce, W. Ans. ccs les 154 
Taylor Forge & Pipe Works. ..137 
Taylor Instrument Cos....... 40 
Terry Steam Turbine Co..... 26-27 
ee eS ecw aes 48 


Tide Water Associated Oil Co.. * 
Treasury Department ....153, 158 


Troy Engine & Machine Co... .163 
WO Te, TMG. kk os kee ccss 119 
United States Rubber Co...... * 
United States Steel Corp...... 134 
Vogt Machine Co., Inc., Henry. 143 
Wahl Refractory Prod. Co..... * 


Warren Steam Pump Co., Inc..128 
Water Treatment Co. of Amer- 
Watson-Stillman Co., : 
Wedge Protectors, Inc........ 175 
Westinghouse Elec. & Mfg. Co. * 
Wickes Boiler Co., The........ * 


Williams Gauge Co., The...... 158 
Williams Valve Co., The D. T. .177 
Witson, Inc... Thids. C.....cs0 136 
Wing Mfg. Co., L. J........ 42-43 


Worthington Pump & Machy. 
Corp. 
Yarnall-Waring Co. ..... 14-15, 50 


eee eee eee eee eer esrens 


Firms whose advertising is not 


in this issue but is appearing in 
acti Matis i dieeliad ak Us © 


CHICAGO, NOVEMBER, 1942 









Built in sizes 
to meet your requirements 






























Above: Two-stage Compressor installed 
in a Sd refining plant. Capacity 
1775 C.F.M pressure. 

Right: Single- stage Compressor installed 
in the oil fields of Texas. Capacity 125 
C.F.M., 15-lb. pressure. 










Single and Two-Stage Units... 
Capacities to 1800 C.F.M., 125-Lb. pressure 


There’s a Fuller Rotary Compressor that will meet 
your requirements. Built for direct motor or gas- 
engine drive without speed reduction, and for 
geared-turbine drive, they offer dependable service, 
keep maintenance at a minimum . . . in the long 
run, lower operating costs. Original capacities 
maintained for the life of the machine, plus many 
other inherent advantages, warrant your thorough 
investigation. 
















FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago: 1144 Marquette Bldg. 
San Francisco: 420-421 Chancery Bldg. 


kal os 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 
























- inDE LAVAL 
» MULTISTAGE PUMPS 


BALANCING CHAMBER 


SRS Crees 





In pumps fitted with the DE LAVAL AUTO- 
MATIC HYDRAULIC BALANCING DEVICE 
impeller thrust is counteracted by a balancing disk located 
back of the last, or high pressure, impeller. 


Referring to the sectional view, if the rotor shifts to the 
left, the pressure in the balancing chamber decreases, 
counteracting the tendency to shift, and vice versa. So 
long as the pump receives liquid there is no perceptible 
movement and no contact of the balancing disk with the 
casing ring. 


However, to prevent rubbing in case the pump should 
be operated dry, a spring-loaded protecting bearing is 
provided to hold the rotor out of contact with the sta- 
tionary parts. Normally, it does not come into contact with 
its positioning shoulder while the pump is running. 


Many earlier De Laval pumps having hydraulic bal- 
ancing, but without the protecting bearing, have for 
years fed, and still feed, high pressure boilers. 


Further discussion of multistage pump design will be 
found in Catalog P-3621, sent upon request. 
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List 960 











Packs Extra Protection that lets it_ |. 
Outrun Wear : 


This forged-steel, small gate valve is 
loaded with tough stuff that you won't 
find in any similar type of valve. Plugs @ i: s \ 


and seats are stainless ... and in addt- 


tion, they can be superhardened by a new, , fall Mt 41 A — Wii) : : 
on ' / ‘ a thi, Gi if 7 


exclusive Chapman process that keeps 


them on the active list far longer than 


the law of wear has ever allowed before. Wy | 
‘“~ fj 





And that makes List 960 the top small 


valve for wartime operation, when re- 


sz 
placements must be held to an all-time 
low. You can get it in sizes from 14" to 
2’, with either inside or outside rising 


stem ... so better get it now, and get 


all small-valve troubles off your mind for L i S T 9 6 0 


the duration. 

The CHAPMAN VALVE MANUFACTURING co. | the Only Small Steel Gate Valve 
Indian Orchard, Mass. 

with Superhardened Plugs & Seats 
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The harder he works, the lower the output 


HENEVER this man goes to work, opera- 

tions stand still. He’s turbining boiler tubes 
to remove the scale deposited by hardness in the 
feedwater. He’sseldomseenat plants equipped with 
Permutit* water conditioning because Permutit 
reduces water hardness to zero! One such plant 
reports. “In the ten years since installing Permutit, 
the boilers in our main plant have been turbined 
only twice for precaution; the other boilers have 
not been turbined at all.”’ Another writes, ““Previ- 
ously we had to re-tube boilers every three years, 
but in the six years of our Permutit installation, we 
have not touched them as they’re as good as new.” 


This sure protection against shutdowns—which 
may be indefinite now that new tubes are not 
available—is the result. of feedwater treatment 
that exactly fits individual plant needs. Permutit 
can supply this because Permutit provides every 
process, including Zeo-Karb*, hot lime soda soft- 
eners, deaerating heaters, silica removal, continu- 
ous blowoff equipment, etc. If you have a water 
problem, get the benefit of Permutit’s thirty years 
of experience. Write to The Permutit Company, 
Dept. Al, 330 West 42nd Street, New York, N. Y. 
In Canada: Permutit Company of Canada, Ltd.... 
Montreal... Toronto... Winnipeg . . . Calgary. 
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PERMUTIT 


WATER CONDITIONING HEADQUARTERS 





